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(57) Abstract 

Aminoguanidine and alkoxyguanidine compounds, including compounds of formula (f) wherein X is O or NHR 9 and R^R 4 , R 6 -R 9 , R M , 
R' 2 , R a , R b , R c , Y, Z, n and m are set forth in the specification, as well as hydrates, solvates or pharmaceutically aacceptable salts thereof, that 
inhibit proteolytic enzymes such as thrombin are described. Also described are methods for preparing the comppounds of Formula (/). The 
novel compounds of the present invention are potent inhibitors of proteases, especially trypsin-like serine proteaases, such as chymotrypsin, 
trypsin, thrombin, plasm in and factor Xa. Certain of the compounds exhibit antithrombotic activity via dire/ect, selective inhibition of 
thrombin, or are intermediates useful for forming compounds having antithrombotic activity. The invention irincludes a composition for 
inhibiting loss of blood platelets, inhibiting formation of blood platelet aggregates, inhibiting formation of fifibrin, inhibiting thrombus 
formation, and inhibiting embolus formation in a mammal, comprising a compound of the invention in a phharmaceutically acceptable 
carrier. Other uses of compounds of the invention are as anticoagulants either embedded in or physically linke<ed to materials used in the 
manufacture of devices used in blood collection, blood circulation, and blood storage, such as catheters, bloodd dialysis machines, blood 
collection syringes and tubes, blood lines and stents. 
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Aminoguanidines and Alkoxyguanidines as Protease Inlhibitors 



Background of the Invention 

Field of the Invention 

The present invention relates to novel compounds that function as enzyyme inhibitors, 
5 and particularly to a new class of non-peptidic inhibitors of proteolytic enzyrmes. 

Related Art 

Proteases are enzymes that cleave proteins at single, specific peptide boonds. Proteases 
can be classified into four generic classes: serine, thiol or cysteinyl, acid oor aspartyl, and 
metalloproteases (Cuypers et ai, J. Biol. Chem. 257:7086 (1982)). Proteases * are essential to 

10 a variety of biological activities, such as digestion, formation and dissolution i of blood clots, 
reproduction and the immune reaction to foreign cells and organisms. Aberrrant proteolysis 
is associated with a number of disease states in man and other mammalss. The human 
neutrophil proteases, elastase and cathepsin G, have been implicated as contributing to disease 
states marked by tissue destruction. These disease states include emphyseirna. rheumatoid 

15 arthritis, corneal ulcers and glomerular nephritis. (Barret, in Enzyme Inhibitors as Drugs, 
Sandler, ed., University Park Press, Baltimore, (1980)). Additional proteases suuch as plasmin, 
C-l esterase, C-3 convertase, urokinase, plasminogen activator, acrosin, and kkallikreins play 
key roles in normal biological functions of mammals. In many instances, it i is beneficial to 
disrupt the function of one or more proteolytic enzymes in the course of 1 therapeutically 

20 treating a mammal. 

Serine proteases include such enzymes as elastase (human leukocytee), cathepsin G, 
plasmin, C-l esterase, C-3 convertase, urokinase, plasminogen actiwator. acrosin, 
chymotrypsin. trypsin, thrombin, factor Xa and kallikreins. 

Human leukocyte elastase is released by polymorphonuclear leukocpytes at sites of 

25 inflammation and thus is a contributing cause for a number of disease states. < Cathepsin G is 
another human neutrophil serine protease. Compounds with the ability to inhiubit the activity 
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of these enzymes are expected to have an anti-inflammatory effect useful in thhe treatment of 
gout, rheumatoid arthritis and other inflammatory diseases, and in the; treatment of 
emphysema. Chymotrypsin and trypsin are digestive enzymes. Inhibitors of t these enzymes 
are useful in treating pancreatitis. Inhibitors of urokinase and plasminogenn activator are 
5 useful in treating excessive cell growth disease states, such as benign prostaticc hypertrophy, 
prostatic carcinoma and psoriasis. 

The serine protease thrombin occupies a central role in hemostasis annd thrombosis, 
and as a multifactorial protein, induces a number of effects on platelets, enddothelial cells, 
smooth muscle cells, leukocytes, the heart, and neurons (Tapparelli ei caL, Trends in 
10 Pharmacological Sciences J 4:366-376 (1993); Lefkovits and Topol, Circulatioon 90(3): 1 522- 
1536 (1994); Harker, Blood Coagulation and Fibrinolysis 5 (Suppl 7;.S477-S58 (1994)). 
Activation of the coagulation cascade through either the intrinsic pathway (confotact activation) 
or the extrinsic pathway (activation by exposure of plasma to a non-endothhelial surface, 
damage to vessel walls or tissue factor release) leads to a series of biochemidcal events that 
15 converge on thrombin. Thrombin cleaves fibrinogen ultimately leading to a heemostatic plug 
(clot formation), potently activates platelets through a unique proteolytic cleav^age of the cell 
surface thrombin receptor (Coughlin, Seminars in Hematology 5/(4):270-2777 (1994)), and 
autoamplifies its own production through a feedback mechanism. Thus,, inhibitors of 
thrombin function have therapeutic potential in a host of cardiovascular and non- 
20 cardiovascular diseases, including: myocardial infarction; unstable angina; strobke; restenosis; 
deep vein thrombosis; disseminated intravascular coagulation caused by trauuma. sepsis or 
tumor metastasis; hemodialysis; cardiopulmonary bypass surgery; adult respiiratory distress 
syndrome; endotoxic shock; rheumatoid arthritis; ulcerative colitis; induratioon; metastasis; 
hypercoagulability during chemotherapy; Alzheimer's disease; Down's synndrome; fibrin 
25 formation in the eye; and wound healing. Other uses include the use of ssaid thrombin 
inhibitors as anticoagulants either embedded in or physically linked to materiaals used in the 
manufacture of devices used in blood collection, blood circulation, and bloodi storage, such 
as catheters, blood dialysis machines, blood collection syringes and tubes, bblood lines and 
stents. 

30 Factor Xa is another serine protease in the coagulation pathway. Factorr Xa associates 

with factor Va and calcium on a phospholipid membrane thereby forming a prrothrombinase 
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complex. This prothrombinase complex then converts prothrombin to thromhbin (Claeson, 
Blood Coagulation and Fibrinolysis 5 A 11-436 (1994); Harker, Blood Coaagulation and 
Fibrinolysis 5 (Suppl /J:S47-S58 (1994)). Inhibitors of factor Xa are thought to offer an 
advantage over agents that directly inhibit thrombin since direct thrombin irinhibitors still 
permit significant new thrombin generation (Lefkovits and Topol, Circulatiotm 90(3): 1522- 
1536 (1994); Harker, Blood Coagulation and Fibrinolysis 5 (Suppl /):S47-S558 (1994)). 

A need continues to exist for non-peptidic compounds that are potent t and selective 
protease inhibitors, and which possess greater bioavailability and fewer sidde-effects than 
currently available protease inhibitors. Accordingly, new classes of potent proteease inhibitors, 
characterized by potent inhibitory capacity and low mammalian toxicity, aure potentially 
valuable therapeutic agents for a variety of conditions, including treatment of>f a number of 
mammalian proteolytic disease states. 

Ozawa ? H. et ai, Yakugaku Zasshi, 95(8):966-74 (1975) describe a numhber of benzyl- 
and benzylidine aminoguanidine and amidinohydrazone compounds. For < example, the 
following salts are described: 



NH 

II 

CH 2 — CH 2 — NH — NH — C — NH 2 • 1 / 2 H 2 SC^ 4 




and /=< |J H 



(CH 2 ) 3 — NH — NH — C — NH 2 • 1 / 2 H 2 S0 4 



The compounds were tested for their effect on blood pressure in rats. 

Augstein, J. et a/.," J. Med. Chem., 10(3);39\-W0 (1967) disclosees a series of 
aryloxyalkylamino-guanidines of the formula: 



x NHR 3 
0(CH 2 ) n N— NHC N 

R 2 ^ 
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In some compounds R, is methoxy, while R 2 is hydrogen and R 3 and R 4 are eitkher hydrogen 
or methyl. Several such aminoguanidines containing chloro and methyl substitituents in the 
aromatic ring were shown to possess adrenergic neuron blocking properties aand to inhibit 
dopamine P-oxidase in vitro. The synthesis and testing of aminoguanidines coontaining one 
5 or more methoxy substituents in the aromatic ring is also disclosed. 

Summary of the Invention 

The present invention is directed to novel compounds having Formula 7(1(below). Also 
provided are processes for preparing compounds of Formula /. The novel comppounds of the 
present invention are potent inhibitors of proteases, especially trypsin-like seririne proteases, 

10 such as chymotrypsin, trypsin, thrombin, plasmin and factor Xa. Certain of thae compounds 
exhibit antithrombotic activity via direct, selective inhibition of thrombin, or are i intermediates 
useful for forming compounds having antithrombotic activity. 

The invention includes a composition for inhibiting loss of blood plateleets, inhibiting 
formation of blood platelet aggregates, inhibiting formation of fibrin, inhibiting thrombus 

15 formation, and inhibiting embolus formation in a mammal, comprising a comnpound of the 
invention in a pharmaceutical ly acceptable carrier. These compositions maay optionally 
include anticoagulants, antiplatelet agents, and thrombolytic agents. The compositions can 
be added to blood, blood products, or mammalian organs in order to effect* the desired 
inhibitions. 

20 Also provided are methods of inhibiting or treating aberrant proteolysis i in a mammal, 

and methods for treating myocardial infarction; unstable angina; stroke; restenossis; deep vein 
thrombosis; disseminated intravascular coagulation caused by trauma, seposis or tumor 
metastasis; hemodialysis; cardiopulmonary bypass surgery; adult respiratitory distress 
syndrome; endotoxic shock; rheumatoid arthritis; ulcerative colitis; indurationn; metastasis; 

25 hypercoagulability during chemotherapy; Alzheimer's disease; Down's synddrome; fibrin 
formation in the eye; and wound healing. Other uses of compounds of the invvention are as 
anticoagulants either embedded in or physically linked to materials used in the i manufacture 
of devices used in blood collection, blood circulation, and blood storage, suchi as catheters, 
blood dialysis machines, blood collection syringes and tubes, blood lines and sstents. 
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The invention also includes a method for reducing the thrombogenicility of a surface 
in a mammal by attaching to the surface, either covalently or noncovalently, aa compound of 
the invention. 

Detailed Description of the Preferred Embodiments 

Compounds of the present invention include compounds of Formula II: 



or a solvate, hydrate or pharmaceutical^ acceptable salt thereof; wherein: 

R 1 is one of alkyl, cycloalkyl, alkenyl, alkynyl, aryl, aralkyl or heteroaaryl, any of 

which may be optionally substituted; 

Z is one of -NR ,0 SO 2 -, -S0 2 NR 10 - -NR ,0 C(R y R z )-, -C(R y R z )NR 10 -,-, 

-OS0 2 - -S0 2 0- -OC(R y R z )- ? -C(R y R z )0- -NR ,0 CO- or -CONR 10 -; 

R y and R z are each independently one of hydrogen, alkyl, cycloalkyl, i aryl, aralkyl, 

hydroxyalkyl, carboxyalkyl, aminoalkyl, monoalkylaminoalkyl dialkylaminooalkyl or 

carboxy; 

R 2 , R 3 and R 4 are each independently one of hydrogen, alkyl, cycloalkkyl, alkenyl, 
alkynyl, optionally substituted aryl, optionally substituted aralkyl, optionally ' substituted 
heteroaryl, trifluoromethyl, halogen, hydroxyalkyl, cyano, nitro, carboxamiddo, -C0 2 R x , 
-CH 2 OR x or -OR x , or when present on adjacent carbon atoms, R 2 and R 3 mayy also be 
taken together to form one of -CH=CH-CH=CH- or -(CH 2 ) q -, where q is fifrom 2 to 6, 
and R 4 is defined as above; 

R x , in each instance, is independently one of hydrogen, alkyl or cycloaalkyl wherein 
said alkyl or cycloalkyl groups may optionally have one or more unsaturationns; 

Yis one of-O-, -NR 10 -, -S-, -CHR 10 - or a covalent bond; 

X is oxygen or NR 9 ; 




NRbRc 
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R 9 is one of hydrogen, alkyl, cycloalkyl or aryl, wherein said alkyl, cyycloalkyl or 
aryl can be optionally substituted with amino, monoalkylamino, dialkylaminoo, alkoxy, 
hydroxy, carboxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, aryl, Iheteroaryl, 
acylamino, cyano or trifluoromethyl; 

R 6 is one of hydrogen, alkyl, aralkyl, aryl, hydroxyalkyl, aminoalkyl, 
monoalkylamino(C 2 _, 0 )alkyl, dialkylamino(C 2 . 10 )alkyI or carboxyalkyl, or alteernatively, R 6 
and R 12 taken together to form -(CH 2 ) W -, where w is 1-5; 

R 7 is one of hydrogen, alkyl, aralkyl, aryl, hydroxyalkyl, aminoalkyl, 
monoalkylarninoalkyl, dialkylaminoalkyl, carboxyalkyl, hydroxy, alkoxy, araalkoxy, 
aryloxy, heteroaryloxy, or mono- or di- alkylamino, provided that n is other thhan zero 
when R 7 is hydroxy, alkoxy, aralkoxy, aryloxy, heteroaryloxy, or mono- or di-i- alkylamino; 

R 8 , R 11 and R 12 are each independently one of hydrogen, alkyl, aralkyU, aryl, 
hydroxyalkyl, aminoalkyl, monoalkylarninoalkyl, dialkylaminoalkyl or carbosxyalkyl; 

or R 7 and R 8 are taken together to form -<CH 2 ) y -, where y is zero (a boond), 1 or 2, 
while R 1 1 and R 12 are defined as above; or R 7 and R 12 are taken together to fonrm -<CH 2 ) q - 
where q is zero (a bond), or 1 to 8, while R 8 and R u are defined as above; or FR 8 and R n are 
taken together to form -(CH 2 ) r - where r is 2-8, while R 7 and R 12 are defined sas above; 

R 10 , in each instance, is independently one of hydrogen, alkyl, aralkyl,., aryl, 
hydroxy(C 2 ., 0 )alkyl, amino(C 2 ., 0 )alkyl, monoaIkylamino(C 2 . 10 )alkyl, 
dialkylamino(C 2 ., 0 )alkyl or carboxyalkyl; 

R\ R b and R c are independently hydrogen, alkyl, hydroxy, alkoxy, aryWoxy, 
aralkoxy, alkoxycarbonyloxy, cyano or -C0 2 R w ; 

R w is alkyl, cycloalkyl, phenyl, benzyl, 

Co- - vr 

Rd Re 
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where R d and R e are independently hydrogen. C,^ alkyl, C 2 . 6 alkenyl or phenyyl, R f is 
hydrogen, C,. 6 alkyl, C 2 ^ alkenyl or phenyl, R 8 is hydrogen, alkyl, C 2 ^ alllkenyl or 
phenyl, and R h is aralkyl or C,_ 6 alkyl; 

n is from zero to 8; and m is from zero to 4. 

A preferred group of compounds falling within the scope of the presennt invention 
include compounds of Formula / wherein: 

R 1 is one of C 6 . I0 aryl, pyridinyl, thiophenyl (i.e., thiophene), quinazolinnyl, quinolinyl 
or tetrahydroquinolinyl, any of which is optionally substituted by one or two of hhydroxy, nitro, 
trifluoromethyl, halogen, C,^ alkyl, C 6 _ I0 aryl, C,^ alkoxy, C 6 . m ar(C,^ 6 )alkoxy } C,^ 
aminoalkyl, C,. 6 aminoalkoxy, amino, mono(C M )aikylamino, di(C M )alkx:ylamino, C 2 _ 6 
alkoxycarbonylamino, C 2 . 6 alkoxycarbonyl, carboxy, C N6 hydroxyalkyl, C 3 . 6 hyydroxyalkoxy, 
(C,. 6 )alkoxy(C 2 . 6 )alkoxy, mono- and di- C I4 alkylamino(C,. 6 )altlkoxy, C : 
mono(carboxyalkyl)amino, di(C 2 . 10 carboxyalkyl)amino, C 6 . M ar(C,_ 6 ) alkoxyycarbonyl, C 2 . 6 
alkynylcarbonyl, C,. 6 alkylsulfonyl, C 2 . 6 alkenylsulfonyl, alkynylsuulfonyl, C 6 ., 0 

arylsulfonyl, C 6 . l0 ar(C,_ 6 ) alkylsulfonyl, C,^ alkylsulfinyl, C,. 6 alkylsulfoonamido, C 6 . 10 
arylsulfonamido, C 6 ., 0 ar(C,^) alkylsulfonamido, amidino, guanidino, C 1-6 alkyyliminoamino, 
formyliminoamino, C 2 . 6 carboxyalkoxy, C 2-6 carboxyalkyl, carboxyalkylaamino, cyano, 
trifluoromethoxy, perfluoroethoxy and R ,3 R ,4 NS0 2 -; 

R 13 and R M are independently selected from the group consisting of hyydrogen, alkyl, 
cycloalkyl, alkenyl, alkynyl, aryL aralkyl, heterocycle, heterocycloalkyl, , carboxyalkyl, 
alkoxycarbonylalkyl, cyano(C 2 . 10 )alkyI, hydroxy(C 2 _ l0 )alkyI, a!koxy(C 2 . iao )alkyl, mono- 
and di-alkylamino(C2_ l0 )aIkyl, or R 13 and R 14 can be taken together width the nitrogen 
atom to which they are attached to form a three to seven membered riing, optionally 
containing one or more heteroatoms in addition to said nitrogen, suach as oxygen, 
sulfur, or nitrogen (NR 15 ), said ring being preferably saturated, and saiiid ring having 
one or two optional substituents selected from the group consistingg of hydroxy, 
acyloxy, alkoxy, aryloxy, amino, mono- and di- alkylamino, acyldamino, alkyl, 
cycloalkyl, alkenyl, alkynyl, aryl, aralkyl, heterocycle, heterocycloalkyl, , carboxyalkyl, 
alkoxycarbonylalkyl, cyano(C 2 . 10 )alkyl, hydroxy(C 2 _ 10 )alkyl, alkoxy(C 2 . iao )alkyl, mono- 
and di-alkylamino(C 2 . I0 )alkyl, carboxy, alkoxycarbonyl, carboxanmido, formyl, 
alkanoyl, aroyl, aralkanoyl, sulfonyl, alkylsulfonyl, alkoxysulfonyl, . sulfonamido, 
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phosphonyl, phosphoramido, and phosphinyl, and wherein R 15 is seleected from the 
group consisting of hydrogen, alkyl, cycloalkyl, alkenyl, alkynyl, aryl, aralkyl, 
heterocycle, heterocycloalkyl, carboxyalkyl, alkoxycarbonylalkyl, cyanno(C 2 _ I0 )alkyl, 
hydroxy(C 2 ., 0 )alkyl, alkoxy(C 2 _ I0 )alkyl, mono- and di-aIkylamino(C 2 . I0 )aalkyl, carboxy, 
alkoxycarbonyl, carboxamido, formyl, alkanoyl, aroyl, aralkanooyl, sulfonyl, 
alkylsulfonyl, alkoxysulfonyl, sulfonamido, phosphonyl, phosphooramido, and 
phosphinyl; 

Z is one of -S0 2 0- -S0 2 NR'°- -C(R y R 2 )0- or -OC(R/R z )- where I R" and R 1 are 
each hydrogen; 

R 2 , R 3 and R 4 are independently one of hydrogen, C M alkyl, C 3 . 8 cyclooalkyl, phenyl, 
benzyl, trifluoromethyi, halogen, hydroxy (C M )alky I, cyano ; nitro, carboxamiddo, carboxy, 
C UA alkoxycarbonyl, C M alkoxymethyl or C M alkoxy; or alternatively, R 2 andd R 3 , when 
present on adjacent carbon atoms, may also be taken together to form one of 
-CH =CH-CH =CH- or -(CH 2 ) q - where q is from 2 to 6, and R 4 is as defined 1 above; 

Y is one of -0-, -S-, -NR 10 -, or a covalent bond; 

R a , R b and R c are each one of hydrogen, C M alkyl, hydroxy, C,_ 4 alkoxxy, phenoxy, 
C U4 alkyloxycarbonyl, benzyloxycarbonyl, cyano, 



where R h is benzyl, methyl, ethyl, isopropyl, sec-butyl or /-butyl, and where RR f is hydrogen 
orC ( . 6 alkyl; 

R 6 is one of hydrogen, C,_ 6 alkyl, C 6 . 10 ar(C 1-6 )alkyl, C 6 . 10 aryl, 
C 2 . l0 hydroxyalkyl, C 2 . 10 aminoalkyl, mono(C M )alkylamino(C 2 . g )alkyl, 
di(C,. 4 )alkylamino(C 2 . 8 )alkyl or C 2 ., 0 carboxyalkyl; 

R 7 , R 8 , R M and R 12 are independently one of hydrogen, C,^ alkyl, C 2 . l00 carboxyalkyl 
or C 2 . I0 hydroxyalkyl, or R 7 and R 8 are taken together to form -(CH 2 ) y - wheree y is zero, 1 
or 2, while R 11 and R 12 are defined as above; or R 7 and R 12 are taken together t to form 
-(CH 2 ) q - where q is zero (a bond), or 1, 2 or 3, while R 8 and R M are defined aas above; or 




or 




O 
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R 8 and R n are taken together to form -(CH 2 )-, where r is 2, 3, or 4, while R 7 ; and R 12 are 
defined as above; 

R 9 is hydrogen, or C M0 alkyl, optionally substituted with amino, 
mono(C M )alkylamino, C,. 6 aikoxy, hydroxy, carboxy, phenyl, C M alkyloxycaarbonyl, C 6 ., 
5 ar^.Jalkoxycarbonyl, C,_ 6 acylamino, cyano or trifluoromethyl; 

R 10 , in each instance, is independently hydrogen, C,_ 6 alkyl, benzyl, phhenyl, C 2 _ I0 
hydroxyalkyl, C 2 _i 0 aminoalkyl, C M monoaIkylamino(C 2 . s )alkyl, C M 
dia!kylamino(C 2 . 8 )alkyl or C 2 _ 10 carboxyalkyl; 

n is from zero to 8; and m is from zero to 4. 
10 In this preferred embodiment R 1 can be one of C 6 . I0 aryl, pyridinyl, thhiophenyl 

(i.e., thiophene), quinazolinyl, quinolinyl or tetrahydroquinolinyl, any of whicch is 
optionally substituted by one or two of hydroxy, nitro, trifluoromethyl, 
halogen, C,. 6 alkyl, C,. 6 aikoxy, C,_ 6 aminoalkyl, C,. 6 aminoalkoxy, 
amino, mono(C,^)alkylamino ? di(C M )alkylamino, C 2 . 6 alkoxycarbonylamino, , 
15 C 2 _ 6 alkoxycarbonyl, carboxy, C,. 6 hydroxyalkyl, C 2 . 6 hydroxyalkoxy, 
C 2 . 10 mono(carboxyalkyl)amino, bis(C 2 . 10 carboxyalkyl)amino, C 6 . u 
arCCVe) alkoxycarbonyl, C 2 . 6 alkynylcarbonyl, C,_ 6 alkylsulfonyl, C 2 . 6 
alkenylsulfonyl, alkynylsulfonyl, C,_ 6 alkylsulfinyl, C,. 6 alkylsulfonamidoo, amidino, 
guanidino, C,. 6 alkyliminoamino, formyliminoamino, C 2 . 6 
20 carboxyalkoxy, C 2 ^ carboxyalkyl, carboxyalkyiamino, cyano, trifluoromethoxxy, and 
perfluoroethoxy. 

An especially preferred group of compounds include compounds of Foormula / 
wherein: 

R 1 is one of phenyl, naphthyl, pyridyl, thiophenyl, quinolinyl or isoquiiinolinyl, 
25 optionally substituted by one or two of chloro, methoxy, methyl, trifluoromethhyl, cyano, 
nitro, amino or dimethylamino; 

Z is one of -S0 2 0- -S0 2 NR 10 -, -CH 2 0- or -OCH 2 -; 

R 2 and R 3 are hydrogen or C,_ 4 alkyl, or R 2 and R 3 may also be taken toogether to 
form -CH=CH-CH=CH-; 
30 R 4 is one of hydrogen, methyl, methoxy or trifluoromethyl; 

Y is one of O, NR 10 or a covalent bond; 
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R a , R b and R c are hydrogen, hydroxy, 




O 



where R h is benzyl or /-butyl, and where R f is hydrogen or methyl; 

R 6 is hydrogen, C M alkyl, C 2 . 4 hydroxyalkyl, C 2 . 4 carboxyalkyl, C 2 . 4 aaminoalkyl, 
dimethylamino(C 2 _ 8 )alkyl, or methylamino(C 2 _ 8 )alkyl; 

R 7 , R 8 , R" and R 12 are independently one of hydrogen, C,. 6 alkyl, C 2 _ hl0 
hydroxyalkyl or C 2 . 10 carboxyalkyl, or R 7 and R 8 are taken together to form -t-(CH-,) v - where 
y is zero, 1 or 2, while R' 1 and R 12 are defined as above; or R 7 and R 12 are takken together to 
form -<CH 2 ) q -, where q is zero (a bond), or 1, 2 or 3, while R 8 and R 11 are desfmed as 
above; or R 8 and R" are taken together to form -(CH 2 ) r - where r is 2, 3 or 4,1, while R 7 and 
R 12 are defined as above; 

R 9 is hydrogen or C,^ alkyl; 

R 10 , in each instance, is independently hydrogen, C,. 4 alkyl, C,. 4 hydrcoxyalkyl, C 2 ^ 
carboxyalkyl, C 2 ^ aminoalkyl, dimethylamino(C 2 . 8 )alkyl, methylamino(C 2 . g )aalkyl; 
n is from zero to 4; and m is zero, 1 , 2 or 3. 

Another especially preferred group of compounds include compounds of Formula / 
wherein: 

R 1 is phenyl, substituted by one of alkylsulfonyl, arylsulfonyl and R I3 ; 3 R 14 NS0 2 - 
where R 13 and R 14 are independently selected from the group consisting of 
hydrogen, alkyl, C 3 . 7 cycloalkyl, alkenyl, C 2 . 6 alkynyl, Q.,0 anryl, C 6 . I0 
ar(C^)alkyl, pyridyl, pyridyl(C M )aIkyl, carboxy^Jalkyl, C M 
aikoxycarbonyl(C M )alkyl, cyano(C 2 . 6 )alkyl, hydroxy(C 2 _ 6 )alkyl, 
alkoxy(C 2 _ 6 )alkyl, mono- and di-(C M )aIkylamino(C 2 Jalkyl, or R 13 anad R 14 can be 
taken together with the nitrogen atom to which they are attached to foorm a 
heterocyclic ring selected from the group consisting of N-morpholinoosulfonyl, 
N-piperazinylsuIfonyl (optionally N' substituted with C,. 6 alkyl, C,_ 6 hhydroxyalkyl, 
C 6 . f0 aryl, C 6 . l0 aryKC^^alkyl, C,. 6 alkylsulfonyl, C 6 . 10 arylsulfonyl, Cp^ 
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alkylcarbonyl, morpholino or C 6 . !0 arylcarbonyl), N-pyrrolylsulfonyl, , 
N-piperidinylsulfonyl, N-pyrrolidinylsuIfonyl, N-dihydropyridylsuIfoonyl, 
N-indolylsulfonyl, wherein said heterocyclic ring can be optionally suubstituted with 
one or two of hydroxy, C UB alkanoyloxy, C,_ 6 alkoxy, C 6 ., 0 aryloxy, anmino, mono- 
and di- C,^ alkylamino, C,_ 8 alkanoylamino, C M alkyl, C 3 . 7 cycloalkyH, C 6 ., 0 aryl, 
C<>-io ar(C,_ 4 )alkyl, heterocycle, heterocycloalkyl, carboxy(C,. 6 )alkyl, CC M 
alkoxycarbony^C^alkyl, cyano(C 2 ^)alkyl, hydroxy(C 2 _ 6 )alkyl, C M 
alkoxy(C 2 ^)alkyl, mono- and di-(C ) . 4 )alkylamino(C 2 . 6 )alkyl, carboxy, , C,^ 
alkoxycarbonyL carboxamido, formyl, C,^ alkanoyl, C 6 . 10 aroyl, C 6 ., 0 , 
arCC^Jalkanoyl, sulfonyl, C,_ 6 alkylsulfonyl, alkoxysulfonyl, sulffonamido, 
phosphonyl, phosphoramido, or phosphinyl; 
Z is one of -SO,CK -S0 2 NR 10 - -CH 2 0- or -OCH 2 -; 

R 2 and R 3 are hydrogen or C,_ 4 alkyl, or R 2 and R 3 may also be taken titogether to 
form -CH=CH-CH=CH-; 

R 4 is one of hydrogen, methyl, methoxy or trifluoromethyl; 
Y is one of O, NR 10 or a covalent bond; 
R a , R b and R c are hydrogen, hydroxy, 




O 



where R h is benzyl or /-butyl, and where R f is hydrogen or methyl; 

R 6 is hydrogen, C M alkyl, C 2 . 4 hydroxyalkyl, carboxyalkyl, anminoalkyl, 
dimethylamino(C 2 . 8 )alkyl, or methylamino(C 2 . 8 )alkyl; 

R 7 , R 8 , R 11 and R 12 are independently one of hydrogen, C,^ alkyl, C 2 . iao 
hydroxyalkyl or C 2 . 10 carboxyalkyl, or R 7 and R 8 are taken together to form -«CH 2 ) y - where 
y is zero, 1 or 2, while R n and R 12 are defined as above; or R 7 and R 12 are takeen together to 
form -{CH 2 ) q -, where q is zero (a bond), or 1, 2 or 3, while R 8 and R n are deffined as 
above; or R 8 and R 11 are taken together to form -(CH 2 )-, where r is 2, 3 or 4, , while R 7 and 
R 12 are defined as above; 
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R 9 is hydrogen or C M alkyl; 

R 10 , in each instance, is independently hydrogen, C M alkyl, C 2 ^ hydrooxyalkyl, 
carboxyalkyl, C 2 _ 4 aminoalkyl, dimethylamino(C 2 _ g )alkyl, methylamino(C 2 _ 8 )aalkyl; 

n is from zero to 4; and m is zero, 1 , 2 or 3. 
5 The moiety -Z-R 1 of Formula / is attached to the benzene ring in a poosition ortho-, 

meta- or para- to Y, with the meta- position being preferred. 

Preferred compounds of the present invention are those of Formula /\ wherein Y is 
one of divalent oxygen ( — O — ), — NR 10 — or a covalent bond, most preferabbly — O — and 
Z is one of — S0 2 NR 10 —, — S0 2 0— or — CH 2 0— , most preferably — S0 2 OI>— . 
10 Preferred compounds of the present invention are those of Formula / v wherein R 1 is 

one of C M2 alkyl, especially C 3 . 8 alkyl, C 4 . 7 cycloalkyl, C 2 _ 8 aikenyl, C 2 _ 8 alkyrnyl or C 6 ., 4 
aryl, especially C 6 . 10 aryl, any of which is optionally substituted. Substituentss that can be 
optionally present on the R 1 moieties include one or more, preferably one or ttwo, of 
hydroxy, nitro ? trifluoromethyl, halogen, alkoxy, aralkoxy, aminoalkoxy, amirinoalkyl, 
15 hydroxyalkyl, hydroxyalkoxy, alkoxyalkoxy, mono- and di-alkylaminoalkoxyy, cyano, aryl, 
amino, monoalkylamino, dialkylamino, carboxy, carboxyalkyl, carboxyalkoxxy, 
monoChydroxyalkyOamino, bis(hydroxyalkyl)amino, mono(carboxyalkyl)amiiino, 
bis(carboxyalkyl)amino, alkoxycarbonylamino, alkoxycarbonyl, aralkoxycarbbonyl, 
alkenylcarbonyl, alkynylcarbonyl, alkylsulfonyl, alkenylsulfonyl, alkynylsulffonyl, 
20 arylsulfonyl, aralkylsulfonyl, alkylsulfinyl, alkylsulfonamido, arylsulfonamiddo, 
aralkylsulfonamido, amidino, guanidino, alkyliminoamino, formyliminoaminao, 
trifluoromethoxy, perfluoroethoxy or an aminosulfonyl group R l3 R l4 NS0 2 -, vwhere R 13 and 
R 14 are as defined above. A further substituent on aryl, cycloalkyl, aikenyl, alilkynyl and 
aralkyl moieties of R' includes one or more, preferably one or two, alkyl moieeties. 
25 Preferred values of optional substituents on R 1 include hydroxy, nitro, , 

trifluoromethyl, halogen, C,^ alkyl, C,^ alkoxy, C 1j6 aminoalkyl, C 6 . I0 aryl, 
C^o ar(C,^)alkoxy, biphenyl(C, Jalkoxy C,^ aminoalkoxy, amino, mono(C M Jalkylamino, 
di(C 1 . 4 )alkylamino, C 2 _ 6 alkoxycarbonylamino, C 2 . 6 alkoxycarbonyl, 

carboxy, C,. 6 hydroxyalkyl, C 2 . ]0 mono(carboxyalkyl)amino, bis(C 2 ., 0 carboxyyalkyl)amino, 
30 C 6 ., 4 ar(C,. 6 )alkoxycarbonyl, C 2 . 6 alkynylcarbonyl, C,_ 6 alkylsulfonyl, C 6 . I0 aryylsulfonyl, 
C 2 . 6 alkenylsulfonyl, C 2 . 6 alkynylsulfonyl, C 1j6 alkylsulfinyl, C,^ alkylsulfonanmido, 
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amidino, guanidino, C,^ alkyliminoamino, formyliminoamino, C 2 ^ carboxyaldkoxy, 
carboxyalkylamino, cyano, trifluoromethoxy, and perfluoroethoxy. 

Additional preferred values of optional substituents on R 1 include C U66 
alkylsulfonyl, C 6 ., 0 arylsulfonyl, C^ XQ ar(C,_ 6 ) alkylsulfonyl, C^^ arylsulfonanmido, 
Q-io arCC,^) alkylsulfonamido, W-morpholinosulfonyl, and R l3 R 14 NS0 2 - whaere R 13 and 
R 14 are independently selected from the group consisting of hydrogen, C,. 6 alkkyl, C 3 . 7 
cycloalkyl, C 2 _ 6 alkenyl, C 2 . 6 alkynyL C 6 . l0 aryl, C 6 ., 0 ar(C M )alkyl, pyridyl, 
pyridyl(C M )a!kyl, carboxy(C,^)alkyl, C M alkoxycarbonyl(C,^,)alkyl, cyano(CC 2 _ 6 )alkyl, 
hydroxy(C 2 ^)alkyl, C M alkoxy(C 2 _ 6 )alkyl, mono- and di-(C M )alkylamino(C 2 ^)alkyl, or R 13 
and R 14 can be taken together with the nitrogen atom to which they are attachaed to form a 
heterocyclic ring selected from the group consisting of N-morpholinosulfonyH, 
N-piperazinylsulfonyl (optionally N' substituted with C,^ alkyl, C,. 6 hydroxyaalkyl, C 6 . 10 
aryl, C 6 . 10 aryl(C,_ 6 )alkyl, C,_ 6 alkylsulfonyl, C 6 _ 10 arylsulfonyl, C,_ 6 alkylcarboonyl, 
morpholino or C 6 . l0 arylcarbonyl), N-pyrrolylsulfonyl, N-piperidinylsulfonyl, , 
N-pyrrolidinylsulfonyl, N-dihydropyridylsulfonyl, N-indolylsulfonyl, whereirin said 
heterocyclic ring can be optionally substituted with one or two of hydroxy, C,',_8 
alkanoyloxy, C,^ alkoxy, C 6 . 10 aryloxy, amino, mono- and di- C,. 6 alkylaminoo, C,. g 
alkanoylamino. C,_ 4 alkyl, C 3 . 7 cycloalkyl, C 6 . I0 aryl, C 6 . 10 ar(C M )alkyl, heteroocycle, 
heterocycloalkyl, carboxy(C,. 6 )alkyl. C M alkoxycarbonyl(C M )alkyl, cyano(C0 2 . 6 )alkyl, 
hydroxy(C 2 . 6 )alkyl, C M alkoxy(C 2 . 6 )alkyl, mono- and di-(C M )alkylamino(C 2 .^ 6 )alkyl, 
carboxy, C,^ alkoxycarbonyl, carboxamido, formyl, C,_ 6 alkanoyl, C 6 . 10 aroyl,l, C 6 . 10 
ar(C M )alkanoyl, sulfonyl, C u6 alkylsulfonyl, C,_ 6 alkoxysulfonyl, sulfonamiddo, 
phosphonyl, phosphoramido, or phosphinyl. 

An additional preferred group of compounds are those compounds of I Formula/ 
wherein R l is heteroaryl or substituted heteroaryl. Preferred R 1 heteroaryl grooups include 
pyridyl, pyrazolyl, thiophenyl, chromenyl, benzoxazolyl, benzthiadiazolyl, quuinazolinyl, 
quinolinyl, isoquinolinyl and tetrahydroquinolinyl, with thiophenyl, quinazolitinyl, 
quinolinyl and tetrahydroquinolinyl being more preferred and thiophenyl, isooquinolinyl 
and quinolinyl especially preferred. Preferred compounds when R 1 is substituted 
heteroaryl include those compounds having one of the heteroaryl groups mentitioned as 
preferred that have one or more, preferably one or two, substituents that are Hasted in the 
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preceding paragraph. Preferred substituents when R 1 is substituted heteroaryl I include one 
or more substituents, preferably 1 to 3 substituents, independently selected froom halogen, 
C,_ 6 alkyl, C,_ 6 alkoxy, amidino, guanidino, carboxyalkoxy, carboxyalkylaminao, amino, 
mono(C,. 6 )alkylamino and/or di(C,_ 6 )alkylamino. 

Useful values of R 1 include phenyl, chlorophenyl, iodophenyl, dichlorcophenyl, 
bromophenyl, trifluoromethylphenyl, methylsulfonylphenyl, di(trifluoromethyyl)phenyl, 
methylphenyl, f-butylphenyl, methoxyphenyl, dimethoxyphenyl, hydroxyphennyl, 
carboxyphenyl, aminophenyl, methylaminophenyl, /7-butylaminophenyl, amiddinophenyl, 
guanidinophenyl, formyliminoaminophenyl, acetimidoylaminophenyl, 
methoxycarbonylphenyl, ethoxycarbonylphenyl, carboxymethoxyphenyl, napbhthyl, 
hydroxynaphthyl, cyclohexyl, cyclopentyl, 2-propylbutyl, 5-chloro-2-methoxyyphenyl, 2- 
cyanophenyl, 2-(A^-hydroxy)aminophenyl, 2-(4-biphenylmethoxy)phenyl, 2-(33- 
biphenylmethoxy)phenyl, benzyl, 3-(6-(2,3-dihydro- 1 , 1 -dioxobenzo[b]thiophaene)phenyl, 
2-(phenylsulfonyl)phenyl, 2,4-bis(methylsulfonyl)phenyl ) and 2-chloro-4- 
methylsulfonylphenyl. Additional useful values include 8-quinolinyl, 5-methyyl-8- 
quinolinyl, 4-benzo-2,l,3-thiadiazolyl, 5-chloro-2-thiophenyl, 5-chloro-l,3-diiimethyl-4- 
pyrazolyl, pyridyl, isoquinolinyl, and tetrahydroquinoiinyl. 

Useful values of R 1 , when R 1 is phenyl substituted by R ,3 R 14 NS0 2 - incclude 2-(N- 
methylphenethylaminosulfonyOphenyl, bis(2-methoxyethyl)aminosulfonylpheenyl, 2-7/- 
methyl-(3 } 4-dimethoxyphenyl)ethylaminosulfonylphenyl, A^-methyl-7/- 
ethoxycarbonylmethyl)aminosulfonylphenyl, 2-(//-methyl-//-(2-(2-pyridyI)ethhyl)- 
aminosulfonyl)phenyl, 2-(//-propyl-/s/-(2-(2-pyridyl)ethyl)aminosulfonyl)phennyl 5 2-(A^- 
ethyl-/V-(4-pyridylmethyl)aminosuifonyl)phenyl, 2-(M-methyl-Af-(4-inethoxypphenyl)- 
aminosulfonyl)phenyl, 2-(A^-methyl-A^(4-methoxycarbonylphenyl)aminosulfobnyI)phenyl, 
2-(A^-(2-cyanoethyl)-//-(3-pyridylmethyl)aminosulfonyl)phenyl, 2-(A^7V-bis-(22- 
cyanoethyl)aminosulfonyl)phenyl, 2-(A r -(2-ethoxycarbonylethyl)-A^benzyl- 
aminosulfonyl)phenyl, 2-(A^methyl-iV-(2-(4-pyridyl)ethyl)aminosuIfonyl)phennyl, 2-(A^- 
(ethoxycarbonylmethyl)-A^-(2-pyridylmethyl)aminosulfonyI) phenyl, 2-(A^7V-,l,bis- 
(ethoxycarbonylmethyI)aminosulfonyl)phenyl, 2-(N,N-bis- 
(carboxymethyl)aminosulfonyl)phenyl, 2-(7V-methyl-Af-(4-carboxyphenyl)- 
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aminosulfonyl)phenyl, 2-(7/-(2-carboxyethyl)-A^-benzylaminosuIfonyI)phenyl*l, 2-(A^-(2- 
cyanoethyl)-^(2-fliranylmethyl)aminosulfonyl)pheny 1, 2-(Af-ethyl- J /V-( 1 -benzzy 1-3- 
pyrrolidinyl)aminosulfonyl)phenyl, 2-(A^-benzyl-//-(2-(M//-dimethylamino)- • 
ethyl)aminosulfonyl)phenyl, 2-(A^-methyl-A^-(l-methyl-4-piperidinyl)- 
aminosulfonyl)phenyl, 2-(A^-methyl-A/ P -(3-pyridylmethyI)aminosuIfonyl)phen>yI, 2-(N- 
ethyI-A^-(2-(A^,iV-dimethylamino)ethyl)aminosulfonyI)phenyl 2-(2-(4-morphoolinyl)- 
ethylaminosulfonyl)phenyl, 2-(A^methyl-AT-(2-(7V;A^dimethylamino)ethyl)amh 
sulfonyl)phenyl, A/-ethyI-3 3 4-(methylenedioxy)anilinosulfonyIphenyl, 2-(//-maethyl-//-(3- 
(//,A^-dimethylamino)propyl)aminosulfonyI)phenyl, and 2-(4-pyridylmethyl-aamino- 
sulfonyl)phenyi. 

Further useful values of R 1 , when R 1 is phenyl substituted by R ,3 R l4 NSS0 2 - include 
2-morpholinylsulfonylphenyl, 2-(acetylpiperazinyisulfonyl)phenyl, 2-(4- 
ethyloxycarbonyl)piperidinyisulfonyl, 2-(4-carboxyl)piperidinylsulfonyIphenTiyI, 3- 
ethoxycarbonyl-l-piperidinosulfonyl)phenyl, 3-carboxypiperidinosulfonyl)phhenyl, 2- 
methoxycarbonyl-1 -pyrrolidinosulfonyl)phenyl, 2-carboxy- 1 -pyrrolidinosulfobnyl)pheny 1, 
2-(4-methylsuIfonylpiperazin- 1 -ylsulfonyl)phenyl, 2-(4-(2-pyrimidinyl)piperaazin- 1 - 
ylsulfonyl)phenyl, 2-(4-ethylpiperazin-l-ylsulfonyl)phenyl, 2-(4-(piperidin-l--yl)piperidin- 

1- ylsulfonyl)phenyl, 2-(4-(ethoxycarbonylmethyl)piperazin-l-ylsulfonyl)phennyl 5 2-(4- 
(carboxymethyl)piperazin- 1 -y Isulfonyl)pheny 1, 2-(4-(2-pyridyl)piperazinyl-suulfonyI)- 
phenyl, 2-(4-phenylpiperazinylsulfonyl)phenyl, 2-(4-benzylpiperazinylsulfon>yl)phenyl, 2- 
(4-(2-methoxyphenyl)piperazinylsulfonyl)phenyl, 2-(4-methylpiperazinylsulf<fonyl)phenyl, 

2- (4-(pyrrolidin- 1 -yl)piperidin- 1 -ylsulfonyl)pheny 1, and 2-(4-ethoxycarbonyl4- 1 - 
piperaziny lsulfonyl)pheny 1 . 

The groups R 2 , R 3 and R 4 in Formula / substitute for any remaining hyydrogen 
atoms on the benzene ring after allowing for attachment of the moiety -Z-R 1 . . Preferred 
compounds are those where R 2 , R 3 and R 4 are independently hydrogen, C U4 aklkyl, C 4 . 7 
cycloalkyl, C 6 . 14 aryl, especially C^o aryl C 6 . 10 ar(C l . 4 )alkyl, trifluoromethyl, I halogen, 
hydroxyalkyl, cyano, nitro, carboxamide, carboxy, alkoxycarbonyl, carboxymaethyl, 
alkoxycarbonylmethyl, or cycloalkyloxycarbonyl. 
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Alternatively, R 2 and R 3 , when attached to adjacent carbon atoms on tithe benzene 
ring, are one of — CH=CH — CH=CH — or — (CH 2 ) q — , where q is from 2 to ^6, thereby 
forming a fused ring. Preferred values of R 2 together with R 3 include 
— CH=CH— CH=CH— , — CH 2 — CH 2 — CH 2 — and — CH 2 — CH 2 — CH 2 — CEH 2 — . When 
5 R 2 and R 3 together form a fused ring, R 4 is preferably hydrogen. 

Useful values of R 2 , R 3 and R 4 include hydrogen, methyl, ethyl, chloroo, bromo, 
trifluoromethyl, hydroxy methyl, methoxy, ethoxy, carboxamide, nitro, phenyM, cyclo- 
propyl, hydroxy, isopropyl, methoxycarbonyl, ethoxycarbonyl and benzyl. UJsefiil values 
of R 2 , R 3 and R 4 also include R 2 and R 3 together forming -CH=CH-CH=CH— or 
10 -CH 2 -CH 2 -CH 2 - and R 4 being hydrogen. 

Preferred compounds are those of Formula /, where R 6 is hydrogen or r C,_ 6 alkyl. 
Preferred compounds are those of Formula /, where R 7 , R 8 , R M and R 1 . 12 are 
independently one of hydrogen, C,. 6 alkyl, C 6 ., 0 ar(C,. 6 )alkyl, C 6 ;, 0 aryl, C 2 . I0 hhydroxyalkyl 
or C 2 _ 7 carboxyalkyl. Useful values of R 7 , R 8 , R 11 and R 12 include hydrogen, nmethyl, ethyl, 
15 propyl, H-butyl, benzyl, phenylethyl, 2-hydroxyethyl, 3-hydroxypropyl, 4-hyddroxybutyl, 2- 
carboxymethyl, 3-carboxyethyl and 4-carboxypropyl. Additional preferred coompounds are 
those wherein R 7 and R 8 are taken together to form — (CH 2 ) y - where y is most ] preferably 2. 
Another group of preferred compounds are those where R 8 and R n are taken Wogether to 
form -(CH 2 ) r - where r is most preferably 2. 
20 Preferred compounds are those of Formula /, wherein R 9 is hydrogen cor C,_ 6 alkyl, 

optionally substituted by one, two or three, preferably one, of amino, monoalkkylamino, 
dialkylamino, alkoxy, hydroxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycanrbonyl, 
carboalkoxy, phenyl, cyano, trifluoromethyl, acetylamino, pyridyl, thiophenyM, furyl, 
pyrrolyl or imidazolyl. 

25 Suitable values of R 9 include hydrogen, methyl, ethyl, propyl, w-butyl,l, benzyl, 

phenethyl, 2-hydroxyethyl, 3-hydroxypropyl, 4-hydroxybutyl, carboxymethyl 1 and 
carboxyethyl. 

Preferred values of R !0 in Formula / include hydrogen, C,. 6 alkyl, C 6 . l00 ar(C,^)alkyl, 
C 6 -io ary^ C 2-io hydroxyalkyl C 2 . l0 aminoalkyl, C 2 . 7 carboxyalkyl, mono(C U4 
30 alkyl)amino(C,.8)alkyl, and di(C,. 4 alkyI)amino (C,. 8 )alkyl. Suitable values off R 10 include 
methyl, ethyl, propyl, n-butyl, benzyl, phenylethyl, 2-hydroxyethyl, 3-hydroxxypropyl, 4- 
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hydroxybutyl, 2-aminoethyI, 2-carboxymethyl, 3-carboxyethyl, 4-carboxyproopyl and 2- 
(dimethylamino)ethyl. 

Preferred values of R\ R b and R c in Formula / are hydrogen, hydroxy/, C,_ 6 alkyl, 
C,^ alkoxy, cyano or-C0 2 R w , where R w , in each instance, is preferably one cof C M alkyl i 
C 4 . 7 cycloalkyl or benzyloxycarbonyl. Suitable values of R a , R b and R c includde hydrogen, 
methyl, ethyl, propyl, «-butyl, hydroxy, methoxy, ethoxy, cyano, -C0 2 CH 3 , , 
-C0 2 CH 2 CH 3 and -CO : CH 2 CH 2 CH 3 . In the most preferred embodiments, Rl a , R b and R c 
are each hydrogen. 

Also preferred at R a , R b and R c is the group -C0 2 R w , where R w is one j of 



where R d -R h are defined as above. When R\ R b and R c are -C0 2 R w , where RT is one of 
one of these moieties, the resulting compounds are prodrugs that possess desisirable 
formulation and bioavailability characteristics. A preferred value for each off R d , R c and R e 
is hydrogen, R f is methyl, and preferred values for R h include benzyl and /em-butyl. 

Preferred values of n in Formula / include from zero to 6, more prefenrably from 
zero to 4, and most preferably zero, 1 or 2. Preferred values of m include froom zero to 4, 
more preferably zero, 1, 2 or 3. 

Compounds having the following formulae (Formula IIA and Formulda IIB) have 
been discovered to have exceptional potency as inhibitors of serine proteasess: 




or 
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R 24 




NH 2 



(IIA}) 



R24 



NH 




NH 2 



(MB) 



or a solvate, hydrate, pharmaceutical ly acceptable salt or prodrug thereof, whenrein: 

R 21 is one of phenyl, naphthyl, thiophenyl, quinolinyl or isoquinolinyl, \ optionally 
substituted by one or two substituents independently selected from the group cconsisting of 
halogen, C M alkyl, C M alkoxy, methoxy, trifluoromethyl, cyano, nitro, amino ♦ or 
dimethylamino; and when R 21 is phenyl, said phenyl can be optionally ortho- ssubstituted 
by C,. 6 alkylsulfonyl, C^q arylsulfonyl, C 6 . I0 ar(C U6 ) alkylsulfonyl, C 6 . 10 arylsuulfonamido, 
C 6 . ]0 ar(C,_ 6 ) alkylsulfonamido, iV-morpholinosulfonyl, or R 22 R 23 NS0 2 - wheree R 22 and R 23 
are independently selected from the group consisting of hydrogen, C,^ alkyl, CC 3 _ 7 
cycloalkyl, C 2 . 6 alkenyl, C 2 . 6 alkynyl, C 6 . 10 aryl, C 6 . 10 ar(C M )a!kyl, pyridyl, 
pyridyl(C M )alkyI, carboxy(Cj. 6 )alkyl, C M alkoxycarbonyl(C M )alkyl, cyanoCC^^alkyl, 
hydroxy(C 2 . 6 )alkyl, C M alkoxy(C 2 . 6 )alkyl, mono- and di-(C M )alkylamino(C 2 . 6 );)alkyl, or R 22 
and R 23 can be taken together with the nitrogen atom to which they are attachecd to form a 
heterocyclic ring selected from the group consisting of N-morpholinosulfonyl, , 
N-piperazinylsulfonyl (optionally N' substituted with alkyl, hydroxyalilkyl, C 6 . I0 
aryl, C 6 . l0 aryl(C,. 6 )alkyl, C,_ 6 alkylsulfonyl, C 6 ., 0 arylsulfonyl, C,. 6 alkylcarbonnyl, 
morpholino or C 6 . 10 arylcarbonyl), N-pyrrolylsulfonyl, N-piperidinylsuIfonyl, 
N-pyrrolidinylsuIfonyl, N-dihydropyridylsulfonyl, N-indolylsulfonyl, wherein 1 said 
heterocyclic ring can be optionally substituted with one or two of hydroxy, C,.g. 8 
alkanoyloxy, C,. 6 alkoxy, C 6 . 10 aryloxy, amino, mono- and di- C,^ alkylamino, , C,. 8 
alkanoylamino, C M alkyl, C 3 . 7 cycloalkyl, C 6 ., 0 aryl, C^ lQ ar(C M )alkyl > heterocpycle, 
heterocycioalkyl, carboxy(C,^)alkyl, C M alkoxycarbonyl(C^)alkyl, cyano(C 2 ^^)alkyl, 
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hydroxy(C 2 . 6 )alkyl, C M alkoxy(C 2 ^)alkyl, mono- and di-(C,. 4 )aIkyIamino(C 2 . 2 Jalkyl, 
carboxy, C,. 6 alkoxycarbonyl, carboxamido, formyl, C,^ alkanoyl, C 6 . l0 aroyll, C 6 . l0 
ar(C M )alkanoyl, sulfonyl, C,^ alkylsulfonyl, C,. 6 alkoxysulfonyl, sulfonamiddo, 
phosphonyl, phosphoramido, or phosphinyl; 
R 24 is hydrogen or C,_ 4 alkyl; 

Y f is one of O, NR 10 , where R 10 is defined as above, or a covalent bonad; 

a and b are 0, 1 or 2, preferably 1; 

X' is O or NR 29 ; and 

R 29 is hydrogen or C M alkyl. 

Preferred and suitable values of R 21 are the same as those described ahbove for R ! ; 
Y' is preferably O; a is preferably one; and X' is preferably O or NH. 

Specific compounds within the scope of the invention include the foil-lowing: 
3-[3-(2-chlorophenylsulfonyloxy)-5-methylphenoxy]propoxyguanidine; 
3-[3-(2-methoxyphenylsulfonyloxy)-5-methyiphenoxy]propoxyguanidine; 
3-[5-methyI-3-(quinolinyl-8-sulfonyloxy)phenoxy]propoxyguanidine hydrochioridde; 
3-[3-(5-chioro-2-methoxyphenylsulfonyloxy)-5-methylphenoxy]propoxyguanidinei hydrochloride; 
3-[3-(5-chlorothiophenyI-2-sulfonyIoxy)-5-methyiphenoxy]propoxyguanidine hydrochloride; 
3-[3-(2-cyanophenylsuifonyloxy)-5-methylphenoxy]propoxyguanidine hydrochioridde; 
3-[3-(5-isoquinolinylsulfonyloxy)-5-methylphenoxy]propoxyguanidine hydrochloride; 
3-[5-methyI-3-[2-(methyIsulfonyl)phenyisulfonyloxy]phenoxy]propoxyguanidine hhydrochloride 
3-[5-methyl-3-(l,2,3,4-tetrahydroquinolinyl-8-suifonyloxy)phenoxy]propoxyguaniddine acetate; 
3-[5-hydroxymethyl-3-(quinolinyI-8-suIfonyIoxy)phenoxy]propoxyguanidineaceticc acid salt; 
l-tt5-methyl-3-(2-methylsuIfonylphenylsulfonyloxy)phenoxy]methyl]cyclopropylnmethoxy 
guanidine hydrochloride; 

l-[[5-methyI-3-(2-cyanophenylsuIfonyloxy)phenoxy]methyl]cyclopropyimethoxygguanidine 
acetate; 

l-[[5-methyl-3-(quinolinyI-8-suIfonyloxy)phenoxy]methyl]cyclopropylmethoxyguaanidine 
acetate; 

3-[5-methyI-3-(2-morpholinylsulfonylphenylsulfonyIoxy)phenoxy]propoxyguaniditine 
hydrochloride; 

3-[5-methyI-3-(2-(acetylpiperazinylsuIfonyl)phenyIsuIfonyloxy)phenoxy]propoxygguanidine 
hydrochloride; 
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3-[5-methyl-3-(2-(7V-methylphenethylaminosuIfonyl)phenyisulfonyloxy)ph 
guanidine hydrochloride; 

3-f5-methoxy-3-(2-methyisulfonylphenylsulfonyloxy)phenoxy]propoxyguanidine ^hydrochloride; 
3-[5-ethyl-3-(2-methylsuIfonyIpheny!suIfonyloxy)phenoxy]propoxyguanidine hydrcrochloride; 
5 3-[5-methyI : 3-(2-(phenylsuIfonyI)phenylsulfonyI6xy)phenoxy]propoxyguanidine hydrochloride; 
3-[5-methyl-3-(2-(4-ethyIoxycarbony])piperidinylsulfonyiphenyIsuIfonyloxy)phenooxy]propoxy 
guanidine hydrochloride; 

2-[5-methyI-3-(2-(methylsuIfonyl)phenylsulfonyIoxy)phenoxy]ethoxyguanidine; 

2- hydroxy-3-[5-methyI-3-(2-methyJsulfonyI)phenyIsulfonyloxyphenoxy]propoxyguuanidine; 
10 3-[3-(2,4-bis(methyisuIfonyl)phenylsuIfonyIoxy)-5-methyIphenoxy]propoxyguanidiline 

hydrochloride; 

3- [5-methyl-3-(3-methylsulfonyl)phenylsulfonyloxyphenoxy]propoxyguanidine hyedrochloride; 
3-[3-((2-chIoro-4-methylsuIfonyI)phenyIsulfonyloxy)-5-methyIphenoxy]propoxyguuanidine 
hydrochloride; 

15 3-(6-(2,3-dihydro-l,l-dioxobenzo[b]thiophene)phenyisulfonyloxy)-5-methyIphenoxxypropoxy] 
guanidine trifluoroacetate; 

3-[5-methyI-3-(2-(4-carboxyi)piperidinylsulfonylphenylsuIfonyloxy)phenoxy]propooxyguanidine; 
3-[5-methyI-3-(3-methyIquinoIinyI-8-sulfonyloxy)phenoxy]propoxyguanidine diaceetate; 
3-[5-methyl-3-[2-(A f -hydroxy)aminophenylsulfonyloxy]phenoxy]propoxyguanidine2 
20 hydrochloride; 

3-[5-methyl-3-[2-aminophenylsuIfonyloxy]phenoxy]propoxyguanidine hydrochloridde; 
3-[3-(2-(4-biphenylmethoxy)phenylsuIfonyloxy)-5-methyIphenoxy]propoxyguanidiiine; 
3-[3-(2-(3-biphenylmethoxy)phenylsulfonyloxy)-5-methyIphenoxy]propoxyguanidiiine 
hydrochloride; 

25 l-[(3-benzyloxy-5-methylphenoxy)methyl]-l,l-cyclopropylethoxyguanidine; 

3-[5-methyI-3-bis(2-methoxyethyl)aminosulfonyiphenylsulfonyIoxy)phenoxy]propooxyguanidine 
hydrochloride; 

3-[5-methyI-3-(A r -ethyi-3,4-(methylenedioxy)anilinosulfonylphenylsulfonyloxy)pheenoxy] 
propoxyguanidine hydrochloride; 
30 3-[5-methyl-3-(2-A^-methyI-(3,4-dimethoxyphenyl)ethyIaminosulfonylphenylsulfonnyloxy) 
phenoxy]propoxyguanidine hydrochloride; 

3-[5-methyl-3-((3-ethoxycarbonyl-l-piperidinosulfonyI)phenylsulfonyloxy)phenoxyy]propoxy 
guanidine hydrochloride; 
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3-[5-methyI-3-((3-carboxypiperidinosuIfonyI)phenylsulfonyloxy)phenoxy]propoxygguanidine 
hydrochloride; 

3-[5-methylO-((2-methoxycarbonyIl-pyrrolidinosulfonyl)phenylsulfonyloxy)phenooxy]propoxy 
guanidine hydrochloride; 

5 3-[5-methyI-3-((2-carboxy-l-pyrroIidinosulfonyl)phenylsuIfonyIoxy)phenoxy]propooxyguanidine 
hydrochloride; 

3-[5-methyI-3-(Af-methyl-Af-ethoxycarbonylm 
propoxyguanidine hydrochloride; 

3-[5-methyI-3-(A^-methyl-MethoxycarbonyImethyi)aminosulfonylphenylsulfony 
10 propoxyguanidine hydrochloride; 

3-[5-methyl-3-(2-(4-rnethyIsuIfonyIpiperazin-l-ylsulfonyI)phenylsuIfonyloxy)phenQOxy] 
propoxyguanidine hydrochloride; 

3-[5-methyI-3-(2-(4-(2-pyrimidinyl)piperazin-l-ylsulfonyI)phenyIsuIfonyloxy)phenaoxy] 
propoxyguanidine hydrochloride; 
15 3-[5-methyl-3-(2-(A^-methyl-A r -(2-(2-pyridyl)ethyl)aminosulfonyl)phenylsulfonyloxxy)ph 
propoxyguanidine dihydrochloride; 

3-[5-methyI-3-(2-(A^-propyl-A r -(2-(2-pyridyl)ethyi)aminosuIfonyl)phenyIsuIfonylox):y) 
phenoxyjpropoxyguanidine dihydrochloride; 

3-[5-methyI-3-(2-(A^-ethyI-A^-(4-pyridyImethyl)aminosuIfonyl)phenylsulfonyloxy)pbhenoxy] 
20 propoxyguanidine dihydrochloride; 

3-[5-methylO-(2-(A^-methyI-A^-(4-methoxyphenyl)aminosulfonyl)phenylsulfonyloxyy) 
phenoxyjpropoxyguanidine hydrochloride; 

3-[5-methyl-3-(2-(4-ethyIpiperazin-l-ylsulfonyI)phenylsulfonyioxy)phenoxy]propo?)xyguanidine 
dihydrochloride; 

25 3-[5-methyI-3-(2-(A^methyl-A^-(4-methoxycarbonylphenyl)aminosulfony!)phenylsubifonyl^ 
phenoxyjpropoxyguanidine hydrochloride; 
3-[5-methyI-3-(2-(A'-(2-cyanoethyl)^ 
phenoxyjpropoxyguanidine dihydrochloride; 

3-t5-methyl-3-(2-(A r .A^-bis-(2-cyanoethyl)aminosulfonyl)phenyIsulfonyloxy)phenoxxy] 
30 propoxyguanidine hydrochloride; 

3-t5-methyl-3-(2-(A^-(2-ethoxycarbonyIethyI)-A'-benzylaminosulfonyl)phenylsuIfonyyIoxy)- 
phenoxy] propoxyguanidine hydrochloride; 

3-[5-methyI-3-(2-(4-(piperidin- 1 -yl)piperidin- 1 -ylsulfonyl)phenylsulfonyloxy)phenaoxy] 
propoxyguanidine dihydrochloride; 
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3-[5-methyl-3-(2-(A^methyI-A^-(2-(4-pyridyI)ethyl)aminosulfonyl)phenyls 
propoxy guanidine dihydrochloride; 
3-[5-methyl-3-(2-(AHethoxycarbonylmethyO^ 
phenylsulfonyloxy)phenoxy]propoxyguanidine dihydrochloride; 
5 3-[5-methyI-3-(2-(MA^-bis(ethoxycarbony!methyI)aminosuIfonyl)phenyIsuIfonyloxxy) 
phenoxyjpropoxyguanidine hydrochloride; 

3-[5-methyl-3-(2-(4-(ethoxycarbonylrnethyl)piperazin-1-yIsulfonyI)phenyIsuifonyl<ioxy)phenoxy] 
propoxyguanidine dihydrochloride; 

3-[5-methyI-3-(2-(A^A r -bis(carboxymethy!)aminosulfonyl)phenylsulfonyloxy)phenaoxy] 
10 propoxyguanidine; 

3-[5-methyl-3-(2-(Af-methyl-AH4-carboxyp 
propoxyguanidine; 

3-[5-methyl-3-(2-(//-(2-carboxyethyl)-A^-benzylaminosuIfonyl)phenylsuIfonyioxy)pphenoxy] 
propoxyguanidine; 

15 3-[5-methyl-3-(2-(4-(carboxymethyl)piperazin- 1 -yIsulfonyl)phenylsuIfonyloxy)- 
phenoxy] propoxy guanidine; 

3-[5-methyl-3-(2-(4-(2-pyridyl)piperazinyIsuifonyl)phenylsulfonyloxy)phenoxy]- 
propoxyguanidine hydrochloride; 

3-[5-methyl-3-(2-(4-phenylpiperazinylsulfonyl)phenylsulfonyloxy)phenoxy]propoxxyguanidine 
20 hydrochloride; 

3-[5-methyI-3-(2-(4-benzyIpiperazinyisuIfonyl)phenylsulfonyloxy)phenoxy]propoxxyguanidine 
hydrochloride; 

3-[5-methyl-3-(2-(4-(2-methoxyphenyl)piperazinylsulfonyl)phenylsulfom loxy)pheenoxy] 
propoxyguanidine hydrochloride; 
25 3-[5-methyl-3-(2^V-(2-cyanoethyl)-Af-(2-fa 
phenoxy]propoxyguanidine; 

3-[5-methyl-3-(2-(4-methylpiperazinylsuIfonyl)phenyIsulfonyloxy)phenoxy]propo^xyguanidine 
hydrochloride; 

3-[5-methyl-3-(2-(A'-ethyI-//-(l-benzyI-3-pyrrolidinyl)aminosulfonyl)phenyl- 
30 sulfonyioxy)phenoxy]propoxyguanidine dihydrochloride; 

3-[5-methylO-(2-(A^-benzyl-A^<2-(A r ( A^-dimethyIamino)ethyl)aminosulfo 
phenoxyjpropoxyguanidine dihydrochloride; 
3-[5-methyI-3-(2-(A'-methyI-A^ 
phenoxyjpropoxyguanidine dihydrochloride; 



WO 98/23565 



-23- 



PCTX7US97/21649 



3-[5-methyl-3-(2-(A^methyI-A^-(3-pyridylmethyl)aminosulfonyl)pheny^ 
propoxyguanidine dihydrochloride; 

3-[5-methyl-3-(2-(A^tiiyl-A r -(2-W 
phenoxy]propoxyguanidine dihydrochloride; 

3-[5-methyl-3-(2-(2-(4-morpholinyl)ethylaminosulfonyI)phenylsuIfonyloxy)phe 
propoxyguanidine dihydrochloride; 

3-[5-methyI-3-(2-(A^-methyl-A^-(2-(A^7^-dimethylamino)ethyI)arnino sulfonyl)phenyldsulfonyloxy) 
phenoxy] propoxyguanidine hydrochloride; 

3-[5-methyl-3-(2-(4-(pyrroIidin- 1 -yi)piperidin- 1 -ylsuIfonyl)phenylsulfonyloxy)phennoxy] 
propoxyguanidine; 

3-[5-methyi-3-(2-(4-ethoxycarbonyl-l-piperazinylsuIfonyl)phenylsulfonyloxy)phenaoxy] 

propoxyguanidine hydrochloride; 

3-[5-methyI-3-(2-(A^iiethyI-A^3-^^ 

sulfonyloxy)phenoxy]propoxyguanidine; 

3-[5-methyl-3-(2-(4-pyridylmethylaminosulfonyl)phenylsulfonyloxy)- 

phenoxy]propoxyguanidine; 

A'-methyl-A^3-[5-methyl-3-(2-(methyte^ 

hydrochloride; 

3-[3-methyl-5-(yV-methyl-2-(rnethyIsuifonyl)phenylsuIfonylamino)phenoxy]propoxyyguanidine 
hydrochloride; 

3-[3-(2-chIorophenylsulfonyIoxy)-5-methylphenoxy]-propyIaminoguanidinediacetatite; 

[3-[5-methyl-3-(2-trifluoromethylphenylsulfonyloxy)phenoxy]-propylamino]guanidiiine 

hydrochloride; 

[3-[3-(5-chlorothiophenyl-2-sulfonyloxy)-5-methyIphenoxy]propylamino]guanidinee acetate; 

[3-[3-(2-methoxyphenylsulfonyioxy)-5-methylphenoxy]-propyIamino]guanidine diaacetate; 

[3-[3-(2-cyanophenylsulfonyIoxy)-5-methylphenoxy]propylamino]guanidine acetatee; 

as well as pharmaceutically acceptable salts thereof, for example the hydrochloride and 

acetate salts thereof. Structures for these compounds are provided in the pagees prior to the 

claims. 

Alternative embodiments of the present invention include compounds < of Formula/ 
in which two "R" groups together form a saturated or unsaturated hydrocarbonn bridge, thus 
forming an additional cyclic moiety in the resulting compounds. Alternative eembodiments 
include compounds of Formula / wherein Z, R'-R\ Y, m and n are as defined I above; and: 
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A. R 7 and R 12 are taken together to form — (CH 2 ) G — ^, where o is 1 1 » 2 or 3; 
R 11 is hydrogen, alkyl, aralkyl, aryl, hydroxyalkyl or carboxyahlkyl; R 8 is 
hydrogen and R 6 , R\ R b and R c are defined as above; or 

B. R M is hydrogen, alkyl, aralkyl, aryl, hydroxyalkyl or carboxyahlkyl; R 7 is 
5 hydrogen; 

R 8 and R 12 are taken together to form — (CH 2 )— (CH 2 )— (CH 2 ),) p — , where p 
is 1, 2 or 3; and 

R 6 , R\ R b and R c are defined as above; or 

C. R 6 and R b are taken together to form — (CH 2 ) — (CH 2 ) r — or 
10 =CH— N=CH— NH— where r is 1 , 2 or 3; 

R a is hydrogen or hydroxy; 

R c is hydrogen, alkyl, hydroxy, alkoxy, aryloxy, aralkoxy, 
alkoxycarbamoyloxy, cyano or — C0 2 R w — , where R w is as defefined above; 
R 7 , R 8 , R n and R 12 are each independently one of hydrogen, alttkyl, aralkyl, 
15 aryl, hydroxyalkyl or carboxy alkyl, or R 7 and R 8 are taken together to form 

— (CH 2 ) y — , where y is zero, 1 or 2; or 

D. R a and R c are taken together to form — CH 2 — (CH 2 ) S — , where ; s is 1 or 2; 
R 6 is hydrogen, alkyl, alkoxy, aryloxy, aralkoxy, alkoxycarbonnyloxy, cyano 
or — C0 2 R w — , where R w is as defined above; and 

20 R 7 , R 8 , R l 1 and R 12 are each independently one of hydrogen, alHkyl, aralkyl, 

aryl, hydroxyalkyl or carboxyalkyl, or R 7 and R 8 are taken together to form 
-(CH 2 ) y - where y is zero, 1 or 2. 
Thus, compounds having formulae 777, IV, Vand VI arc contemplatedd: 
,1 



R 6 




R11 I Rb IIII 



x Y 



/ 
\ 



NR a 
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5 wherein R ! -R 4 , Z, Y, R 6 -R 12 , R a -R c , n, m, o, p, r and s are defined as above. Preferred 

values for each of these variables are the same as described above for Formulaa /. Specific 
compounds within the scope of these formulae include: 



Me 
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It is also to be understood that the present invention is considered to include 
stereoisomers as well as optical isomers, e.g. mixtures of enantiomers as welll as individual 
enantiomers and diastereomers, which arise as a consequence of structural z asymmetry in 
selected compounds of the present series. 

The compounds of Formula / may also be solvated, especially hydrateed. Hydration 
may occur during manufacturing of the compounds or compositions coomprising the 
compounds, or the hydration may occur over time due to the hygroscopic nature of the 
compounds. 

Certain compounds within the scope of Formula / are derivatives r referred to as 
prodrugs. The expression "prodrug" denotes a derivative of a known direct actinng drug, which 
derivative has enhanced delivery characteristics and therapeutic value as conmpared to the 
drug, and is transformed into the active drug by an enzymatic or chemical processs; see Notari, 
R.E., "Theory and Practice of Prodrug Kinetics," Methods in Enzymology, . 772:309-323 
(1985); Bodor, N., "Novel Approaches in Prodrug Design," Drugs of the Future,; 6(3): 165-182 
(1981); and Bundgaard, H., "Design of Prodrugs: Bioreversible-Derivativess for Various 
Functional Groups and Chemical Entities," in Design of Prodrugs (H. Bunndgaard. ed.), 
Elsevier, New York (1985). Useful prodrugs are those where R\ R b and/or R' c are -C0 2 R w , 
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where R w is defined above. See, U.S. Patent No. 5,466,81 1 and Saulnier et aL„ Bioorg. Med. 
Chem. Lett. 4: 1985- 1990 (1994). 

The term "alkyl" as employed herein by itself or as part of another groupp refers to both 
straight and branched chain radicals of up to 12 carbons, such as methyl, . ethyl, propyl, 
5 isopropyl, butyl, f-butyl, isobutyl, pentyl, hexyl, isohexyl, heptyl, 4,4-dimethyylpentyl, octyl, 
2,2,4-trimethylpentyl, nonyl, decyl, undecyl, dodecyl. 

The term "alkenyl" is used herein to mean a straight or branched chain i radical of 2-20 
carbon atoms, unless the chain length is limited thereto, including, but not limitited to. ethenyl. 
1-propenyl, 2-propenyL 2-methyl-l-propenyI, 1-butenyl, 2-butenyl, and the liktce. Preferably, 
10 the alkenyl chain is 2 to 10 carbon atoms in length, more preferably, 2 to 8 caarbon atoms in 
length most preferably from 2 to 4 carbon atoms in length. 

The term "alkynyl" is used herein to mean a straight or branched chain t radical of 2-20 
carbon atoms, unless the chain length is limited thereto, wherein there is at ldeast one triple 
bond between two of the carbon atoms in the chain, including, but not limitedd to, acetylene, 
15 1 -propylene, 2-propylene, and the like. Preferably, the alkynyl chain is 2 to 103 carbon atoms 
in length, more preferably, 2 to 8 carbon atoms in length, most preferably fromn 2 to 4 carbon 
atoms in length. 

In all instances herein where there is an alkenyl or alkynyl moiety aas a substituent 
group, the unsaturated linkage, i.e., the vinylene or acetylene linkage is preferabbly not directly 
20 attached to a nitrogen, oxygen or sulfur moiety. 

The term "alkoxy" is used herein to mean a straight or branched chain i radical of 1 to 
20 carbon atoms, unless the chain length is limited thereto, bonded to an < oxygen atom, 
including, but not limited to, methoxy, ethoxy, «-propoxy, isopropoxy, and the like. 
Preferably the alkoxy chain is 1 to 1 0 carbon atoms in length, more preferablyy 1 to 8 carbon 
25 atoms in length. 

The term "aryl" as employed herein by itself or as part of another ggroup refers to 
monocyclic or bicyclic aromatic groups containing from 6 to 1 2 carbons in thae ring portion, 
preferably 6-10 carbons in the ring portion, such as phenyl, naphthyl or tetrahnydronaphthyl. 
The term "heteroaryl" as employed herein refers to groups having 5 to 114 ring atoms; 
30 6, 10 or 14 tz electrons shared in a cyclic array; and containing carbon atomas and I, 2 or 3 
oxygen, nitrogen or sulfur heteroatoms (where examples of heteroaryl groupps are: thienyl, 
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benzo[b]thienyl. naphtho[2,3-b]thienyI, thianthrenyl, furyl, pyranyl, isobbenzofuranyl, 
benzoxazolyl, chromenyl, xanthenyl, phenoxathiinyl, 2//-pyrrolyl, pyrrolyH, imidazolyl, 
pyrazolyl, pyridyl, pyrazinyl, pyrimidinyh pyridazinyl, indolizinyl, isoindolyyl, 3//-indoIyl, 
indolyl, indazolyl, purinyl. 4//-quinolizinyI, isoquinolyl, quinolyl, phthalazinyl, 
5 naphthyridinyl. quinazolinyL cinnolinyl, pteridinyl, 4a//-carbazolyl, carbazolyl,!, p-carbolinyl, 
phenanthridinyl, acridinyl, perimidinyl, phenanthrolinyl, phenazinyl, isothiazolyl, 
phenothiazinyl, isoxazolyl. furazanyl and phenoxazinyl groups). 

The term "aralkyl" or "arylalkyl" as employed herein by itself or as poart of another 
group refers to C^alkyl groups as discussed above having an aryl substituent, ssuch as benzyl, 
10 phenylethyl or 2-naphthylmethyl, 

The term "cycloalkyl" as employed herein by itself or as part of anothesr group refers 
to cycloalkyl groups containing 3 to 9 carbon atoms. Typical examples aree cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl and cyclononyl. 

The terms "alkoxy" refers to any of the above alkyl groups linked to an ( oxygen atom. 
15 The term "halogen" or "halo"as employed herein by itself or as part of z another group 

refers to chlorine, bromine, fluorine or iodine with chlorine being preferred. 

The term "monoalkylamine" as employed herein by itself or as part of £ another group 
refers to an amino group which is substituted with one alkyl group having fromi 1 to 6 carbon 
atoms. 

20 The term "dialkylamine" as employed herein by itself or as part of anotheer group refers 

to an amino group which is substituted with two alkyl groups, each having fromn 1 to 6 carbon 
atoms 

The term "hydroxyalkyl" as employed herein refers to any of the abovee alkyl groups 
substituted by one or more hydroxyl moieties. 
25 The term "carboxyalkyl" as employed herein refers to any of the abovee alkyl groups 

substituted by one or more carboxylic acid moieties. 

The term "heterocyclic" is used herein to mean a saturated or whoHiy or partially 
unsaturated 3-7 membered monocyclic, or 7-10 membered bicyclic ring s>ystem, which 
consists of carbon atoms and from one to four heteroatoms independently seleected from the 
30 group consisting of O, N, and S, wherein the nitrogen and sulfur heteroaatoms can be 
optionally oxidized, the nitrogen can be optionally quaternized, and includingg any bicyclic 
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group in which any of the above-defined heterocyclic rings is fused to a benazene ring, and 
wherein the heterocyclic ring can be substituted on carbon or on a nitrogeen atom if the 
resulting compound is stable. Especially useful are rings containing one oxygenn or sulfur, one 
to three nitrogen atoms, or one oxygen or sulfur combined with one or two niiitrogen atoms. 
5 Examples of such heterocyclic groups include piperidinyl, piperazinyl, 2-oxoppiperazinyl, 2- 
oxopiperidinyl, 2-oxopyrrolodinyl, 2-oxoazepinyl, azepinyl, pyrrolyl, 44-piperidonyl, 
pyrrolidinyl, pyrazolyl, pyrazolidinyl, imidazoiyl, imidazolinyl, imidazoliddinyl, pyridyl, 
pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl, oxazolidinyl, isoxazolyl, iasoxazolidinyl, 
morphoiinyl, thiazolyl, ihiazolidinyl, isothiazolyl, quinuclidinyl, isothiazoliddinyl, indolyl, 

10 quinolinyl, isoquinolinyl, benzimidazolyl, thiadiazoyl, benzopyranyl, beenzothiazolyl, 
benzoxazolyL furyl, tetrahydrofuryL tetrahydropyranyl, thienyl, benzothienyl, 
thiamorpholinyl, thiamorpholinyl sulfoxide, thiamorpholinyl sulfone, andi oxadiazolyl. 
Morpholino is the same as morphoiinyl. 

The term "heteroatom" is used herein to mean an oxygen atom ("O"), , a sulfur atom 

15 ("S") or a nitrogen atom ("N"). It will be recognized that when the heteroatom i is nitrogen, it 
may form an NR/R Z moiety, wherein R y and R z are, independently from one anotther, hydrogen 
or C, to C g alkyl, or together with the nitrogen to which they are bound, form i a saturated or 
unsaturated 5-, 6-, or 7-membered ring. 

Another aspect of the present invention is a process for preparing an amninoguanidine 

20 compound of Formula /, comprising reacting an aminoguanidine of the formuula 



R6 
I 




wherein R 6 , R\ R b and R c are defined as above, with a carbonyl-containing conmpound of the 
formula 




VIII 
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wherein R ! -R\ Z, Y, n, m, R 7 , R 8 , R 11 and R 12 are defined as above: to form an 
amidinohydrazone, and thereafter selectively reducing the hydrazone carborn to nitrogen 
double bond of the amidinohydrazone. 

The aminoguanidine is typically provided as a salt, preferably the nitrate ssalt. The first 
step proceeds at ambient temperature using alcohol as a solvent. An acid, such i as 4N HC1 in 
dioxane is added to the reaction mixture. The reaction is more fully described! herein. 

Another aspect of the present invention is a process for preparing a hydrcoxyguanidine 
compound of Formula / ? comprising reacting an alkoxyamine compound of thae formula 




IX 



wherein R'-R 4 . Z, Y, n, m, R\ R 8 , R n and R n are defined as above with a guaanidinylating 
reagent. Preferred guanidinylating reagents include: aminoiminosulfonic acirid, optionally 
substituted l/Z-pyrazoIe-l-carboxamidines, or N^'-bis(tert-butoxycarbonyyl) S-methyl 
isothiourea. 

The invention is also directed to alkoxyamine intermediates that are usefuul for forming 
the protease inhibiting compounds of Formula /, These intermediates are reppresented by 
Formula IX: 




wherein R'-R 4 , Z, Y, n, m, R 7 ,.R 8 , R" and R 12 are defined as above for Formuhla /. 

Schemes la, lb, and Ic outline the synthetic steps to produce compounds cof the present 
invention where R'-Z is R'-CCRH^O- or R ! -S0 2 0-. Scheme la illustrates but lis not limited 
to the preparation of the compounds of Examples l-8 ? 10-18, 21-22, 28-33. anod 82-86. 
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Phenols 1 (where P a = H) are converted to monosulfonates 2 by 1 treatment with 
appropriate sulfonyl chlorides. Preferred conditions include treating phhenol 1 with a 
sulfonyl chloride in a biphasic system composed of an organic solvent, such a as an ether, and 
an aqueous phase saturated with NaHC0 3 . Alternatively, the reaction may bbe effected first 
5 by deprotonating 1 with one equivalent of a strong base, most preferably >NaH, in a polar 

organic solvent, such as A', Af-dimethylformamide or tetrahydrofuran, follovwed by treating 
the deprotonated phenol with the sulfonyl chloride. Still alternatively, phenoM 1, in a typical 
organic solvent, such as dichloromethane. may be converted to 2 by treating t the phenol with 
sulfonyl chloride in the presence of an amine base, such as 4-methyImorphaoline. 

10 Phenols 1 may be monoprotected (P a is a protecting group) witlth a variety of 

protecting groups known in the art, such as esters and benzyl ethers (Greeene, T.W. and 
Wuts, P.G.M. ? Protective Groups in Organic Synthesis, 2nd edition, John WViley and Sons, 
Inc. New York (1991)). Deprotection of the hydroxy groups is routinely accomplished using 
the reaction conditions well known in the art. For example, deprotection oi>f benzyl ethers 

15 may be effected through catalytic hydrogenation using palladium on carbon ; as a catalyst in 

solvents such as ethanol or tetrahydrofuran. Deprotection of an acetate is accomplished by 
basic hydrolysis, most preferably with sodium hydroxide in aqueous tetrahnydrofuran. 

Phenols 2 are coupled to 3 (for L = OH) using a Mitsunobu coupbling procedure 
(Mitsunobu, O., Synthesis 1 (1981)), where P b of 3 may be a suitable alcoohol protecting 

20 group. Alternatively, suitable diols (P b = H) may be used in the Mitsuunobu reaction. 

Preferred coupling conditions include using a trialkylphosphine or triarylpbhosphine, such 
as triphenylphosphine or tri-n-butylphosphine, in a suitable solvent, such as fctetrahydrofuran 
or dichloromethane, and an azodicarbonyl reagent, such as diethyl azodiucarboxylate or 
1 , r-(azodicarbonyl)dipiperidine. Typical P b (where P b is an alcohol proteecting group) is 

25 well known in the art, such as esters and benzyl ethers (Greene, T W. and i Wuts, P.G.M., 

supra). Alternatively, where L is a reactive leaving group such as halidde or sulfonate, 
phenol 2 may be treated with a base, such as sodium hydride, in a soolvent, such as 
M//-dimethylformamide ? and then treated with 3. Removal of P b is routinelyy accomplished 
using the reaction conditions well known in the art. For example, deprotecction of benzyl 

30 ethers may be effected through catalytic hydrogenation using palladium con carbon as a 

catalyst in solvents such as ethanol or tetrahydrofuran. Deprotection ot>f an acetate is 
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accomplished by basic hydrolysis, most preferably with sodium hydroxicide in aqueous 
tetrahy dro furan . 

Alternatively still, alcohol 4 can be obtained by reduction of the approppriate aldehyde 
or ketone 7 (obtained from 2 as described below) with a suitable reducing i agent, such as 
5 sodium or lithium borohydride (Wallbridge, J. Prog, Inorg. Chem 77:99-2331 (1970)). 

Alcohol 4 is converted to 9 employing a Mitsunobu reacttion with an 
//-hydroxycyclic imide derivative such as TV-hydroxyphthalimide. Unweiling of the 
phthalimide protecting group is accomplished using standard conditions wellll known in the 
art (Greene, T.W. and Wuts, P.G.M., supra), for example, sodium borohydridde in a mixture 
10 of an appropriate alcohol (e.g. ethanol or 2-propanol)/ water followed by^ acidification. 

Alternatively, removal of the protecting group may be accomplished usingg hydrazine or 
methylamine. 

Guanidinylation of the resulting alkoxyamine to 10 is achieved uusing standard 
reagents such as aminoiminosulfonic acid (Miller. A. E. and Bischoff, J. J. . Synthesis 777 

15 (1986)), or 1 //-pyrazole- 1 -carboxamidine hydrochloride (Bernatowicz, M. S.-. et. al J. Org. 

Chem 57(8):2497 (1992)), or with substituted guanidinylating reag^ents such as 
7V,7V"-bis(re/7-butoxycarbonyl)- S-methylisothiourea (Bergeron, R.J. and MccManis, J.S. J. 
Org. Chem. 52:1700 (1987)) or N-R\ N-R\ TV'-RM //-pyrazole- 1 -carboxamiddine, where R\ 
R b and R c are defined as above for Formula /. Useful 1 //-pyrazole- 1 -caarboxamidines 

20 include N t /V '-bts(fer/-butoxycarbonyl)-l //-pyrazole- 1 -carboxamiddine and 

N,N -bis(benzyloxycarbony 1)-1 //-pyrazole- 1 -carboxamidine (all of which caan be prepared 
according to Bernatowicz, M.S. et. al., Tetrahedron Letters 34:3389 (1993))). 

Conversion of alcohol 4 to the corresponding aldehyde or ketone 7 is ; accomplished 
using routine procedures for the oxidation of alcohols (see for examplee Carey, F.A, 

25 Sundberg, R.J. Advanced Organic Chemistry, Part B: Reactions and Synthesiris, 3rd edition, 

Plenum Press, New York (1990)) such as the Swem oxidation (Mancuso, A. J. . et al., Journal 
of Organic Chemistry 3329 (1976)) pyridinium chlorochromate (Corey, E.J. annd Suggs, J.W. 
Tetrahedron Letters 2647 (1975)) pyridinium dichromate (Corey, E.J. ancid Schmidt, G. 
Tetrahedron Letters 399 (1979)), or sulfur trioxide pyridine complex / dimeethylsulfoxide 

30 (Tetrahedron Letters 25:1603 (1987)). 

Still alternatively, 2 may be coupled directly to 5 where L = OH or a reeactive leaving 
group such as halide, alkyl sulfonate, or aryl sulfonate. In the case off L = OH, the 
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Mitsunobu coupling procedure may be used. In cases where L is a reactive Weaving group 
such as halide or sulfonate, phenol 2 may be treated with a base, such as soddium hydride, 
in a solvent, such as //.//-dimethylformamide. and then treated with 5. 

Alternatively, phenol 2 may be converted to 7 by the Mitsunobu reaaction using 6 
wherein L = OH and P c is an aldehyde or ketone protecting group which is wvell known in 
the art (Greene, T.W. and Wuts, P.G.M., supra), for example, a dimethyl keetal or acetal, 
1,3-dioxolane group, or 1,3-dioxane group. Alternatively, where L of 6 is a reaactive leaving 
group such as halide or sulfonate, phenol 2 may be treated with a base, suach as sodium 
hydride in a solvent such as A^W-dimethylformamide, and then treated with 6.i. P c may then 
be removed to afford 7 using standard conditions well known in the art, : for example, 
/7-toluenesulfonic acid in acetone (Greene, T.W. and Wuts, P.G.M;, supra). 

Compound 7 is then converted to amidinohydrazone 8 using standard cconditions, for 
example, treatment with an aminoguanidine, such as aminogi;uanidine or 
2-hydrazinoimidazoIine, optionally in the presence of an acid such as nitric accid, hydrogen 
chloride, or hydrogen bromide, in an appropriate solvent, for example, ethanol 1 or methanol, 
which, in addition, may contain other solvents such as dichloromethane or tetrrahydrofuran. 
Conversion of 8 to 11 is accomplished under reducing conditions well known i in the art, for 
example, lithium borohydride in an appropriate solvent such as tetrahydrofurann or methanol 
at various temperatures up to reflux. As an alternative method, catalytic hydropgenation with 
palladium on carbon catalyst can be employed. 

When R\ R b and/or R c are a protecting group, for example t-butyloxycaarbonyl (Boc), 
these protecting groups can be optionally removed by treatment with z acid, usually 
trifluoroacetic acid in a suitable solvent such as dichloromethane or water, ODr by HC1 gas 
dissolved in a suitable solvent, such as 1,4-dioxane. 
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Scheme lb 




A variation of Scheme la (Scheme lb) involves the use of monoprot<tected phenols 
in the synthesis of Examples 19-20, 23-26, and 80. Phenols 1 are monoprootected (P a is a 
5 protecting group) with a variety of protecting groups known in the art suchh as esters and 

benzyl ethers (Greene, T. W. & Wuts, P.G.M., supra). Monoprotected phenolss 1 are coupled 
to 3 as described for Scheme la. Deprotection and another Mitsunobu couplhing with an N- 
hydroxy imide derivative, such as A^-hydroxyphthalimide, as described for Schheme la, gives 
the alkoxyphthalimides 16. The removal of the phthalimide group, as ■ described for 

10 Scheme /a, produces the alkoxyamine. The alkoxyamines are subsequently coonverted to the 

optionally protected alkoxyguanidines, using the standard guanidinylation rreagents, such 
as aminoiminosulfonic acid (Miller, A. E. & Bischoff, J. J., supra) or 17//-pyrazole-l- 
carboxamidine hydrochloride (Bernatowicz, M.S. el aL, supra), or witith substituted 
guanidinylating reagents such as //.A^-bis(/er/-butoxycarbonyl)-S-methhylisothiourea 

15 (Bergeron, RJ. & McManis, J.S., supra) or N~R\ 7/-R b , A^'-R c - 1 //-pyrazole- 1 -ccarboxamidine 

including N. //'-bis(rer/-butoxycarbonyl)-l //-pyrazole-1 -carboxamidine and N,N- 
bis(benzyloxycarbonyl)-l//-pyrazole-l-carboxamidine (all of which can i be prepared 
according to (Bernatowicz, M.S. et. aL, supra) where R a , R b and R c are as ddefined above. 
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The phenolic protecting group, P\ may be removed to give 17 and the resuultant phenolic 
group reacted with sulfonyl chlorides. Optionally, the protected alkoxyguannidines may be 
alkylated on the unprotected nitrogen of the guanidine using a Mitsunobu couupling with an 
alcohol R 6 OH (e.g., methanol gives the Af-methyl alkoxyguanidine derivativee). Finally, the 
5 guanidine protecting groups, R a , R b , and R c , may be removed as outlined foDr Scheme /a. 



Scheme Ic 




19 
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Scheme Ic outlines the synthesis of the 1 ,2-benzenedisulfo derivativees described in 
Examples 34-79. In particular, Examples 34-68 were synthesized by the rceaction of 1,2- 
benzenedisulfonic anhydride 18 (Koeberg-Telder et al, J. Chem. Soc, Perkinn 7/98 (1973)) 
with secondary amines, R I3 R I4 NH, in the presence of a base such as a tertiaryy amine where 
R 13 and R 14 are as defined above, provided that they are both other than hhydrogen. The 
resultant monosulfonic acid salt is converted to the sulfonyl chloride in situ bpy reaction with 
1 equivalent of oxalyl chloride. The resultant sulfonyl chloride is reacted inn situ with the 
phenol 17. The optional guanidine protecting groups, R a , R b , and R c ; may 1 be removed as 
outlined for Scheme la to give 19. 

The Examples of 68-79 were alternatively synthesized by the rceaction of the 
benzenedisulfonic anhydride 18 with the O-phthalimide 16 (P a = H). The resultant 
monosulfonic acid salt is converted in situ to the sulfonyl chloride with 11 equivalent of 
oxalyl chloride. The resultant sulfonyl chloride is reacted with amines, espeecially primary 
and diamines, to produce sulfonamides. The O-amine is next depprotected and 
guanidinylated by the means outlined for Scheme la. Finally, the optioonal guanidine 
protecting groups, R\ R b , and R c , may be removed as outlined for Scheme 1 la to give 19. 



WO 98/23565 



-38- 
Scheme Ha 



PCTT/US97/21649 




WO 98/23565 PCTT/US97/21649 

-39- 

Schemes Ha and lib outline the syntheses of primary annd secondary 
sulfonamidophenoxy derivatives and carboxamido derivatives, where R*-Z- iss R'-SO-jNR 10 - 
orR'-CONR 10 -. 

Scheme Ha outlines the synthesis of intermediate 1,3-aminophenaols which are 
5 further converted to sulfonamidophenoxy derivatives where R'-Z is R'-SC^NR 10 - and R 10 

is preferably an alkyl group, as exemplified by Example 8 1 , or are alternati wely converted 
to carboxamidophenoxy derivatives where R'-Z is R'-CONR 10 -. Phenols 1 ar<re reacted with 
2-bromo-2-methyl propanamide in the presence of a base, such as sodium hyydride, to give 
the aryloxyamides 20. The aryloxyamides 20 are treated with sodium hyddride in a high 

10 boiling solvent, such as 1 ,3-dimethyl-3,4,5,6-tetrahydro-2(l H)-pyrimidinone, , at an elevated 

temperature (e.g., 100 °C for 3 h) and undergo the Smiles rearrangement to tithe anil ides 21 
(Cons & Southcott, ./. Chem. Soc. PT 1 767 (1990)). The anilides 21 are hyddrolyzed using 
strong base and elevated temperature (e.g., 10N sodium hydroxide at reflux)) for extended 
times (e.g., 2 days) in order to provide the corresponding anilines 22. The aanilines 22 are 

15 converted to sulfonamides 23 by the reaction with sulfonyl chlorides in the i presence of a 

suitable base, such as a tertiary amine. The sulfonamides 23 are reacted wvith base (e.g., 
cesium carbonate) and R ,0 L where L is a reactive leaving group, such as halidde or sulfonate. 
Alternatively, the anilines 22 are converted to carboxamides by the reaction with acyl 
chlorides (R'COCl) in the presence of a suitable base such as a tertiary amine. Still 

20 alternatively, the carboxamides may be produced by the reaction of aniElines 22 with 

carboxylic acids (R'COOH) by any of the known peptide coupling reagentss, such as 1,3- 
dicyclohexylcarbodiimide or Castro's reagent (BOP) (Castro B., et al^ Tetrrahedron Lett. 
1219 (1975)). The phenolic protecting group, P a , is then removed and the resuultant phenols 
24 are coupled with 3 as described for Scheme la. After removal of the alcobhol protecting 

25 group, P b , the alcohol is coupled to //-hydroxy imides, such as //-hydroxypbhthalimide, as 

described for Scheme /a. The removal of the phthalimide group, as describeed for Scheme 
la, produces the alkoxyamine. The alkoxyamines are subsequently connverted to the 
optionally protected alkoxyguanidines. using the standard guanidinylation reapgents outlined 
for Scheme la. Finally, the guanidine protecting groups, R\ R b , and R c , may / be optionally 

30 removed as outlined for Scheme la to produce the target 27. 
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2) guanidfnylatJon 

3) optional R*. R b t R c removal R' 

32 

An alternative method to synthesize sulfonamides, especiallyy unalkylated 
sulfonamides (where R 10 = H) is shown in Scheme lib. Nitrophenol 28 is ccoupled to 3 by 
standard techniques. Preferably, the reaction is effected by the Mitsunobu reeaction (where 
L is OH). Alternatively, the nitrophenol is treated with a base, such as NaFH, in a suitable 
solvent such as ^//-dimethylformamide or tetrahydrofuran, followed by thee addition of 3 
(where L is a reactive group, such as CI, Br, I or sulfonate). After P b groupp removal, the 
alcohol 29 undergoes a Mitsunobu coupling with an //-hydroxy imidee, such as N- 
hydroxyphthalimide, as described in Scheme la. The nitro group of 30 is thereeafter reduced, 
for example, by catalytic reduction using palladium on carbon in a suitable SGolventrsuch as 
ethanol or tetrahydrofuran. The resulting product is treated with an appropriate sulfonyl 
chloride (R'SOjCl) to provide the sulfonamide 31. At this point, the sulfonamide group may; 
be optionally alkylated as described in Scheme lid. Alternatively, the resuulting product 
from nitro reduction is treated with an appropriate acyl chloride (R'COCl) tto provide the 
corresponding carboxamide 31. Still alternatively, the carboxamides 31 mayy be produced 
by the reaction of the product from nitro reduction with carboxylic acids (R'CCOOH) by any 
of the known peptide coupling reagents, such as 1 ,3-dicyclohexylcarbodiimidde or GaLStrq 7 !* 
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reagent (BOP). Removal of the O-amine protecting group and guanidinyldation of the O- 
amine are accomplished by methods described in Scheme la. Finally, thtie O-guanidine 
protecting groups, R 8 , R b , and R c , may be removed as outlined in Schemes la to give the 
target 32. 

Scheme lie 




P a removal 




The compounds of the present invention where R'-Z is R^CH^Rl^NR 10 - can be 
synthesized by the steps outlined in Scheme He, Aniline 22 is converted t<to 33, where R x 
is H, by reductive animation With a suitable carbonyl component, R'COR*. . The preferred 
reducing agent is tetramethylammonium triacetoxyborohydride. Alternatitively, sodium 
triacetoxyborohydride or sodium cyanohydride may be used. Still alternatively, reductive 
amination may be carried out by forming an imine (Schiff base) between the ; amine and the 
carbonyl component using a catalytic amount of acid such as p-tolueneesulfonic acid, 
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followed by reduction with sodium borohydride. Still alternatively, the iimine may be 
reduced using catalytic hydrogenation using a catalyst such as palladium 1 on carbon in 
standard solvent such as ethanol. As an alternate to a reductive amination, aaniline 22 may 
be reacted with R'CFTR*)!,, where L is a reactive leaving group, such as halidde or sulfonate. 
The remaining conversion of 33 to 37, which comprises of P a removal, couupling to 3, P b 
removal and coupling to a Af-hydroxy imide, deprotection of O-amine, guanicidinylation and 
optional deprotection of the guanidine group, is similar to those steps deetailed for the 
conversion of 23 to 27 in Scheme Ha. 
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Additionally, compounds of the present invention where Y is NR 10 annd R ! -Z is R 1 - 
S0 2 NR 10 - or R'-CONR 10 - can be prepared by Scheme ///. Nitroaniline 38 ids converted to 
a sulfonamide by treatment with an appropriate sulfonyl chloride R^OjCl inn the presence 1 * 
of a weak base, such as a tertiary amine. The resulting sulfonamide or carboxaamide nitrogen 
can be alkylated with a suitable alkylating agent R ,0 L as described in Scheme ; Ha4o provide 
intermediate 39. Alternatively, 38 is treated with an appropriate acyl chlorijdde (R'GOCl) to 
provide the corresponding carboxamide 39. Still alternatively, the carboxamiddes 3§ may be 
produced by the reaction of 38 with carboxylic acids (R'COOH) by any < of tt?e known 
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peptide coupling reagents, such as 1 ,3-dicyclohexylcarbodiimide or Castro's r reagent (BOP). 
After reduction of the nitro group, as described in Scheme J/6, the resuhlting aniline is 
coupled with aldehyde 40 preferably under reductive amination conditions too give 41. The 
preferred reducing agent is tetramethylammonium triacetoxyborohydride. . Alternatively, 
5 sodium triacetoxyborohydride or sodium cyanohydride may be used. Stillll alternatively, 

reductive amination may be carried out by forming an imine (Schiff base) betvween the amine 
and the carbonyl component using a catalytic amount of acid such as p-toluenaesulfonic acid, 
followed by reduction with sodium borohydride. Still alternatively, the i imine may be 
reduced using catalytic hydrogenation using a catalyst such as palladiuma on carbon in 
10 standard solvent such as ethanol. Finally, the O-guanidine protecting groups, , R a , R b , and R°, 

of 41 may be removed as outlined in Scheme la to give 42. 



Scheme IV 
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As an alternative scheme to produce the O-phthalamide-containing intermediates 9, 
16, 26, 31, and 36, the respective phenols 2, 1, 24, 28, and 34 may be reactded under basic 
conditions with reagent 43 which contains a leaving group L. This schemne is limited to 
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producing compounds where R 12 is hydrogen. Reagent 43 is produced lby reacting a 
compound having two leaving groups, L. and L' under basic conditions with N- 
hydroxyphthalimide (Khadilkar and Samant, Indian J. Chem. Sec. B 1 137 (11993)). 

Compounds wherein R a and R c together form a cyclic group, such as ann imidazoline, 
can be synthesized by employing an imidazoline in place of the aminoguanidinne in the above 
Schemes. 

Compounds wherein R 7 and R 12 or R 8 and R 12 together form a methyleEne linkage can 
be synthesized by substituting a cyclic ketone having a reactive group L thhat is attached 
directly or indirectly to the carbocyclic ring. Examples of suitable reagernts include 2- 
hydroxycyclopentanone, 3 -hydroxy cyclopentanone, 2-hydroxycyclohexannone and 3- 
hydroxycyclohexanone. 

Compounds VI wherein R 6 and R b are taken together with the nitroggens to which 
they are attached to form a ring structure are prepared by substituting a hetenrocyclic amine 
12 (below) for the aminoguanidine in the above Schemes. 



Compounds V wherein R 9 and R b are taken together with the nitrogen atitoms to which 
they are attached to form an imidazoline moiety are prepared by ssubstituting a 
2-hydrazinoimidazoline 13 (above) for the aminoguanidines in the above Scchemes. 

For medicinal use, the pharmaceutical^ acceptable acid addition salilts, those salts 
in which the anion does not contribute significantly to toxicity or pharmacoloogical activity 
of the organic cation, are preferred. The acid addition salts are obtained eithaer by reaction 
of an organic base of Formula / with an organic or inorganic acid, preferably / by contact in 
solution, or by any of the standard methods detailed in the literature avaailable to any 
practitioner skilled in the art. Examples of useful organic acids are carboxyWic acids such 
as maleic acid, acetic acid, tartaric acid, propionic acid, fumaric acid, issethionic acid, 
succinic acid, cyclamic acid, pivalic acid and the like; useful inorganic acids ar<re hydrohalide 




12 
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acids such as HC1, HBr, HI; sulfuric acid; phosphoric acid and the like. Prefeerred acids for 
forming acid addition salts include HC1 and acetic acid. 

The compounds of the present invention represent a novel class of poOtent inhibitors 
of metallo, acid, thiol and serine proteases. Examples of the serine proteasees inhibited by 
compounds within the scope of the invention include leukocyte neutropbhil elastase, a 
proteolytic enzyme implicated in the pathogenesis of emphysema; chymotrypssinand trypsin, 
digestive enzymes; pancreatic elastase, and cathepsin G, a chymotrypsin-likee protease also 
associated with leukocytes; thrombin and factor Xa, proteolytic enzymess in the blood 
coagulation pathway. Inhibition of thermolysin, a metalloprotease, and poepsin, an acid 
protease, are also contemplated uses of compounds of the present inwention. The 
compounds of the present invention are preferably employed to inhibbit trypsin-like 
proteases. 

An end use application of the compounds that inhibit chymotrypsin i and trypsin is 
in the treatment of pancreatitis. For their end-use application, the poterncy and other 
biochemical parameters of the enzyme-inhibiting characteristics of the comapounds of the 
present invention is readily ascertained by standard biochemical techniques \well known in 
the art. Actual dose ranges for their specific end-use application will, of ccourse, depend 
upon the nature and severity of the disease state of the patient or animal to) be treated, as 
determined by the attending diagnostician. It is expected that a useful dosee range will be 
about 0.01 to 10 mg per kg per day for an effective therapeutic effect. 

Compounds of the present invention that are distinguished by their aboility to inhibit 
either factor Xa or thrombin may be employed for a number of therapeutic : purposes. As 
factor Xa or thrombin inhibitors, compounds of the present invention inhhibit thrombin 
production. Therefore, these compounds are useful for the treatment or prophyylaxis of states 
characterized by abnormal venous or arterial thrombosis involving eitlther thrombin 
production or action. These states include, but are not limited to, deep veinn thrombosis; 
disseminated intravascular coagulopathy which occurs during septic shock, vviral infections 
and cancer; myocardial infarction; stroke; coronary artery bypass; fibrin foDimation in the 
eye; hip replacement; and thrombus formation resulting from either thrombolytic therapy 
or percutaneous transluminal coronary angioplasty (PCTA). 

Other uses include the use of said thrombin inhibitors as anticoapgulants either 
embedded in or physically linked to materials used in the manufacture of ddevices used in 
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blood collection, blood circulation, and blood storage, such as catheters, 1 blood dialysis 
machines, blood collection syringes and tubes, blood lines and stents. The conmpounds of the 
present invention may also be used as an anticoagulant in extracorporeal bldood circuits. 

Metal stents have been shown to reduce restenosis, but are thrombogennic. A strategy 
for reducing the thrombogenicity of stents is to coat, embed, adsord or covaalently attach a 
thrombin-inhibiting agent to the stent surface. The compounds of the presentit invention can 
be employed for this purpose. Compounds of the invention can be attached too, or embedded 
within soluble and/or biodegradeable polymers as and thereafter coated onto sstent materials. 
Such polymers can include polyvinylpyrrolidone, polyhydroxy-propylmeethacrylamide- 
phenol, polyhydroxyethyl-aspartamide-phenol, or polyethyleneoxide-polylyssine substituted 
with palmitoyl residues, polylactic acid, polyglycolic acid, copol>mers of j poly lactic and 
polyglycolic acid, polyepsilon caprolactone, polyhydroxy butyric acid, poolyorthoesters, 
polyacetals, polydihydropyrans, polycyanoacrylates and cross linked or ampbhipathic block 
copolymers of hydrogels. See European Application 761 251, Europeaan Application 
604,022, Canadian Patent 2,164,684 and PCT Published Applications WO 996/1 1668, WO 
96/32143 and WO 96/38136. 

By virtue of the effects of both factor Xa and thrombin on a host of ccell types, such 
as smooth muscle cells, endothelial cells and neutrophils, the compounds ; of the present 
invention find additional use in the treatment or prophylaxis of adult respiriratory distress 
syndrome; inflammatory responses; wound healing; reperfusion damage; atherosclerosis; 
and restenosis following an injury such as balloon angioplasty, atherectomy, and arterial 
stent placement. The compounds of the present invention may be usefcful in treating 
neoplasia and metastasis as well as neurodegenerative diseases, such as Alzhaeimer's disease 
and Parkinson's disease. 

When employed as thrombin or factor Xa inhibitors, the compounds 3 of the present 
invention may be administered in an effective amount within the dosage rangge of about 0. 1 
to about 500 mg/kg, preferably between 0.1 to 10 mg/kg body weight, onn a regimen in 
single or 2-4 divided daily doses. 

When employed as inhibitors of thrombin, the compounds of the preesent invention 
may be used in combination with thrombolytic agents such as tissue plasminoogen activator, 
streptokinase, and urokinase. Additionally, the compounds of the present inwention may be 
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used in combination with other antithrombotic or anticoagulant drugs suach as, but not 
limited to, fibrinogen antagonists and thromboxane receptor antagonists. 

Human leucocyte elastase is released by polymorphonuclear leukocytes at sites of 
inflammation and thus is a contributing cause for a number of disease states^. Compounds 
5 of the present invention are expected to have an anti-inflammatory effect t useful in the 

treatment of gout, rheumatoid arthritis and other inflammatory diseases, and inn the treatment 
of emphysema. The leucocyte elastase inhibitory properties of compounds * of the present 
invention are determined by the method described below. Cathepsin G lhas also been 
implicated in the disease states of arthritis, gout and emphysema, andd in addition, 

10 glomerulonephritis and lung infestations caused by infections in the lung. Inn their end-use 

application the enzyme inhibitory properties of the compounds of Formulila / is readily 
ascertained by standard biochemical techniques that are well-known in the aart. 

The Cathepsin G inhibitory properties of compounds within the scope ; of the present 
invention are determined by the following method. A preparation of parttially purified 

15 human Cathepsin G is obtained by the procedure of Baugh et al. y Biochemnistry 15: 836 

(1979). Leukocyte granules are a major source for the preparation of leukocytic elastase and 
cathepsin G (chymotrypsin-Iike activity). Leukocytes are lysed and granuless are isolated. 
The leukocyte granules are extracted with 0.20 M sodium acetate, pH 4.0, annd extracts are 
dialyzed against 0.05 M Tris buffer, pH 8.0 containing 0.05 M NaCl overnigght at 4°C. A 

20 protein fraction precipitates during dialysis and is isolated by centrifugation. This fraction 

contains most of the chymotrypsin-like activity of leukocyte granules. Specbific substrates 
are prepared for each enzyme, namely N-Suc- Ala- Ala-Pro- Val-p-nitroanilide ; and Suc-AIa- 
Ala-Pro-Phe-p-nitroanilide. The latter is not hydrolyzed by leukocyte elasttase. Enzyme 
preparations are assayed in 2.00 mL of 0.10 M Hepes buffer, pH 7.5, contaaining 0.50 M 

25 NaCl, 10% dimethylsulfoxide and 0.0020 M Suc-Ala-Ala-Pro-Phe-/?-nitr(roanilide as a 

substrate. Hydrolysis of the p-nitroanilide substrate is monitored at 405 nm i and at 25°C. 

Useful dose range for the application of compounds of the presents invention as 
neutrophil elastase inhibitors and as Cathepsin G inhibitors depend upon tithe nature and 
severity of the disease state, as determined by the attending diagnostician, wvith a range of 

30 • 0.01 to 10 mg/kg body weight, per day, being useful for the aforementioned ddisease states. 

Compounds of the present invention that inhibit urokinase or plasminoogen activator 
are potentially useful in treating excessive cell growth disease state. As sucbh compounds 
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of the present invention may also be useful in the treatment of benign prostatitic hypertrophy 
and prostatic carcinoma, the treatment of psoriasis, and as abortifacients. Foor their end-use 
application, the potency and other biochemical parameters of the enzyyme inhibiting 
characteristics of compounds of the present invention are readily ascertainaed by standard 
5 biochemical techniques well known in the art. Actual dose ranges for this aapplication will 

depend upon the nature and severity of the disease state of the patient or animnal to be treated 
as determined by the attending diagnostician. It is to be expected that a genaeral dose range 
will be about 0.01 to 10 mg per kg per day for an effective therapeutic effeect. 

Additional uses for compounds of the present invention incluade analysis of 

10 commercial reagent enzymes for active site concentration. For example, cbhymotrypsin is 

supplied as a standard reagent for use in clinical quantitation of chymotryppsin activity in 
pancreatic juices and feces. Such assays are diagnostic for gastrointestinal I and pancreatic 
disorders. Pancreatic elastase is also supplied commercially as a reagent for r quantitation of 
a,-antitrypsin in plasma. Plasma a r antitrypsin increases in concentration duuring the course 

15 of several inflammatory diseases, and a r antitrypsin deficiencies are aassociated with 

increased incidence of lung disease. Compounds of the present invention i can be used to 
enhance the accuracy and reproducibility of these assays by titrametric standardization of 
the commercial elastase supplied as a reagent. See, U.S. Patent No. 4,499,(,082. 

Protease activity in certain protein extracts during purification of partrticular proteins 

20 is a recurring problem which can complicate and compromise the results of pprotein isolation 

procedures. Certain proteases present in such extracts can be inhibited duriiing purification 
steps by compounds of the present invention, which bind tightly to varicious proteolytic 
enzymes. 

The pharmaceutical compositions of the invention can be administereed to any animal 
25 that can experience the beneficial effects of the compounds of the invention. Foremost 

among such animals are humans, although the invention is not intended to * be so limited. 

The pharmaceutical compositions of the present invention can be aadministered by 
any means that achieve their intended purpose. For example, administraation can be by 
parenteral, subcutaneous, intravenous, intramuscular, intraperitoneal, transddermal, buccal, 
30 or ocular routes. Alternatively, or concurrently, administration can be by the < oral route. The 

dosage administered will be dependent upon the age, health, and weight ODf the recipient, 
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kind of concurrent treatment, if any, frequency of treatment, and the natures of the effect 
desired. 

In addition to the pharmacologically active compounds, the new phharmaceutical 
preparations can contain suitable pharmaceutically acceptable carriers comprisidng excipients 
and auxiliaries that facilitate processing of the active compounds into preparations that can 
be used pharmaceutically. 

The pharmaceutical preparations of the present invention are manufactured in a 
manner that is, itself, known, for example, by means of conventional mixing^, granulating, 
dragee-making, dissolving, or lyophilizing processes. Thus, pharmaceutical^ preparations 
for oral use can be obtained by combining the active compounds with solilid excipients, 
optionally grinding the resulting mixture and processing the mixture of ggranules, after 
adding suitable auxiliaries, if desired or necessary, to obtain tablets or drageee cores. 

Suitable excipients are, in particular, fillers such as saccharides, for exaample, lactose 
or sucrose, mannitol or sorbitol, cellulose preparations and/or calcium phaosphates, for 
example, tricalcium phosphate or calcium hydrogen phosphate, as well as binaders, such as, 
starch paste, using, for example, maize starch, wheat starch, rice starch, ppotato starch, 
gelatin, tragacanth, methyl cellulose, hydroxypropylmethylcelluloose, sodium 
carboxymethylcellulose, and/or polyvinyl pyrrolidone. If desired, disintegrating agents can 
be added, such as, the above-mentioned starches and also carboxymethyl-^starch, cross- 
linked polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof, such as, soddium alginate. 
Auxiliaries are, above all, flow-regulating agents and lubricants, for examplde, silica, talc, 
stearic acid or salts thereof, such as, magnesium stearate or calcium steearate, and/or 
polyethylene glycol. Dragee cores are provided with suitable coatings that, iif desired, are 
resistant to gastric juices. For this purpose, concentrated saccharide solutionss can be used, 
which may optionally contain gum arabic, talc, polyvinyl pyrrolidone, polyethhylene glycol, 
and/or titanium dioxide, lacquer solutions and suitable organic solvents or solwent mixtures. 
In order to produce coatings resistant to gastric juices, solutions of suitaable cellulose 
preparations, such as, acetylcellulose phthalate or hydroxypropylmethyl-celluldose phthalate, 
are used. Dye stuffs or pigments can be added to the tablets or dragee coatings,?, for example, 
for identification or in order to characterize combinations of active compounnd doses. 

Other pharmaceutical preparations which can be used orally include pussh-fit capsules 
made of gelatin, as well as soft, sealed capsules made of gelatin and a plasticcizcr, such as. 
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glycerol or sorbitol. The push-fit capsules can contain the active compounds i in the form of 
granules that may be mixed with fillers such as lactose, binders such as staarches, and/or 
lubricants such as talc or magnesium stearate and, optionally, stabilizers. In i soft capsules, 
the active compounds are preferably dissolved or suspended in suitable liquids^, such as, fatty 
5 oils or liquid paraffin. In addition, stabilizers may be added. 

Suitable formulations for parenteral administration include aqueous soolutions of the 
active compounds in water-soluble form, for example, water-soluble salts, alkaaline solutions 
and cyclodextrin inclusion complexes. Especially preferred salts are hydrochloride and 
acetate salts. One or more modified or unmodified cyclodextrins can bei employed to 
10 stabilize and increase the water solubility of compounds of the present invecntion. Useful 

cyclodextrins for this purpose are disclosed in U.S. Patent Nos. 4,727,064, 4.1,764,604, and 
5,024,998. 

In addition, suspensions of the active compounds as appropriate < oily injection 
suspensions can be administered. Suitable lipophilic solvents or vehicles inclilude fatty oils, 

15 for example, sesame oil, or synthetic fatty acid esters, for example, etkhyl oleate or 

triglycerides or polyethylene glycol-400 (the compounds are soluble in PEG-4G00). Aqueous 
injection suspensions can contain substances that increase the viscosity of thhe suspension, 
for example, sodium carboxymethyl cellulose, sorbitol, and/or dextran. Opptionally, the 
suspension may also contain stabilizers. 

20 The following examples are illustrative, but not limiting, of the^ method and 

compositions of the present invention. Other suitable modifications and adapptations of the 
variety of conditions and parameters normally encountered and obvious to thhose skilled in 
the art are within the spirit and scope of the invention. 

Example 1 

25 3-l3-(2-Chlorophenylsulfonyloxy)-5*methylphenoxyJpropoxyguannidine 

a) 3-(2-ChiorophenylsulfonyIoxy)-5-mcthylphenol: Orcinol monohydraute (1.42 g, 10 
mmol) and 2-chlorobenzenesulfonyl chloride (2.43 g, 1 1 mmol) were mixeed in saturated 
NaHC0 3 (30 mL) and diethyl ether (30 mL). The biphasic mixture was stinted vigorously 
at room temperature for 2 days. The reaction mixture was quenched with 500 mL of water 

30 and extracted into ethyl acetate (3 x 50 mL). The organic phase was washed I with brine (2 

x 50 mL) and dried over Na 2 S0 4 . After removing the solvent in vacuo, thae residue was 
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purified by flash column chromatography (2% ethyl acetate in dichloromethaane) to give the 
title compound as a pale-yellow liquid (2. 15 g, 71%). ! H-NMR (300 MHz, < CDC1 3 ) 6 2.22 
(s, 3H), 5.24 (s, 1H), 6.43 (s, 1H), 6.52 (s, 2H), 7.38 (m, 1H), 7.60 (m, 2H),), and 7.96 (dd, 
1H, J = 3.9, 0.6 Hz). 

5 b) l-(2-ChlorophenyIsulfonyloxy)-3-(3-benzyIoxy)propoxy-5-methylbemzene: Diethyl 

azodicarboxylate (230 jaL, 1.46 mmol) was added slowly to a soluution of 3-(2- 
chlorophenylsulfonyloxy)-5-methylphenol (253 mg, 0.866 mmol), as pnrepared in the 
preceding step, 3-benzyloxypropanol (363 mg, 1.24 mmol), and triphenylpphosphine (385 
mg, 1 .47 mmol) in dichloromethane (7 mL) at 0 °C. The cold bath was renmoved, and the 

10 reaction mixture was stirred at ambient temperature for 3 h. The reactionn mixture was 

quenched with water (10 mL) and extracted into diethyl ether (3 x 20 mL). ' The combined 
organic extracts were dried (MgS0 4 ) and the product purified by flash chroDmatography (2 
: 1 to 100 : 0 dichloromethane / petroleum ether) to afford the title compouund (328.5 mg, 
85% yield) as a colorless oil. 'H-NMR (300 MHz, CDC1 3 ) 5 7.95 (dd, 1H, J = 7.9, 1 .7 Hz), 

15 7.52 - 7.62 (m,2H), 7.28 - 7.38 (m,6H), 6.58 (brs, 1H), 6.54 (brs, lH),6.488(t, 1H, J= 1.1 

Hz), 4.51 (s, 2H), 3.95 (t, 3H, J = 6.2 Hz), 3.62 (t, 2H, J = 6.1 Hz), 2.24 (s,:, 3H), and 2.01 
(pentet, 2H, J = 6.2 Hz). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxyycinnamic acid 
matrix) calcd. for C 23 H 23 C10 5 S: 469.1 (M + Na). Found: 469.1. 

c) 3-[3-(2-ChIorophenylsulfonyloxy)-5-methyIphenoxy]propanol: A mnixture of l-(2- 
20 chlorophenylsulfonyloxy)-3-(3-benzyloxy)propoxy-5-methylbenzene (3288.5 mg, 0.736 

mmol), as prepared in the preceding step, 66 mg of 10% palladium on carboon, and 180 \xL 
(0.72 mmol) of 4 N HC1 / dioxane in 5 mL of tetrahydrofuran was; hydrogenated 
(atmospheric pressure) at ambient temperature for 1 h. The reaction mixtuure was filtered 
through Celite 545 and then concentrated. Purification by flash chromatography using 
25 elutions of 2 - 10% diethyl ether / dichloromethane gave 217 mg (83% yieeld) of the title 

compound as an oil. 1 H-NMR (300 MHz, CDC1 3 ) 8 7.97 (dd, 1H, J = 7.8, 1.4 Hz), 7.56 - 
7.65 (m, 2H), 7.36 - 7.41 (m, 1H), 6.60 (br s, 1H), 6.54 (br s, 1H), 6.50 (t, , 1H ? J = 2 Hz), 
4.03 (t, 2H, J = 4.7 Hz), 3.92 (s, 1H), 3.82 (q, 2H, J = 6.7 Hz), 2.24 (s, 3H), annd 1 .99 (pentet, 
2H, J = 6 Hz). 

30 d) A^-[3-[3-(2-ChlorophenylsuIfonyloxy)-5-mcthyIphenoxylpropoxyy]phthalimide: 

Diethyl azodicarboxylate (4.0 mL, 0.024 mol) was added dropwise to a solutition of 3-[3-(2- 
chlorophenylsulfonyloxy)-5-methylphenoxy]propanol (8.5 g, 0.024 mol), as j prepared in the 
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preceding step, triphenylphosphine (6.26 g, 0.024 mol), and W-hydroxyphthhalimide (4.01 
g, 0.024 tnol) in anhydrous tetrahydrofuran (240 mL). The solution was alloowed to stir at 
ambient temperature overnight. The tetrahydroftiran was evaporated, and thtie residue was 
purified by silica gel chromatography. Elution was carried out using a graadient of 50% 
5 dichloromethane in hexane to 100% dichloromethane. The appropriate ffractions were 

combined, evaporated to dryness, and placed under high vacuum to give 6.5 { g (54% yield) 
of an oil. Mass spectrum (MALDI-TOF, ct-cyano-4-hydroxycinnamic acid r matrix) calcd. 
forC 2 ,H 20 CINO 7 S: 524.1 (M + Na). Found: 524.2. 

e) 3-[3-(2-ChlorophcnyIsuIfonyloxy)-5-methylphenoxy]propoxyamine: . A suspension 
10 of A^-t3-[3-(2-chlorophenylsulfonyloxy)-5-methylphenoxy]propoxy]phthaliiimide (6.5 g, 

0.013 mol), as prepared in the preceding step, in 2-propanoI / water (6 : 1; < 690 mL) was 
treated with sodium borohydride (2.46 g, 0.065 mol). The reaction mixture i was stirred at 
ambient temperature for 2 days. The reaction mixture was quenched with 2N4 hydrochloric 
acid, and the mixture was warmed at 50 °C for 2 hours. The reaction mixtunre was cooled 

15 in an ice : water bath and adjusted to pH 8.0 with 2 N sodium hydroxide. TFhe 2-propanol 

was evaporated on a rotary evaporator, and the residual aqueous solution was eextracted with 
ethyl acetate (3 x 75 mL). The combined ethyl acetate extracts were washeed with brine, 
dried over anhydrous sodium sulfate, and evaporated to dryness. The materiald was purified 
by silica gel chromatography by elution with a gradient of 50% dichlorometithane/ hexane 

20 to 100% dichloromethane, followed by 90% dichloromethane / 10% acetctonitrile. The 

appropriate fractions were combined and evaporated to an oil, which crystallizeed under high 
vacuum to give 4.1 g (85% yield) of the title compound. 'H-NMR (300 MEHz, CDC1 3 ) 5 
7.97 (dd, J - 7.9, 1.5 Hz, 1H), 7.55 - 7.65 (m, 2H), 7.37 (td, J = 7.8, 1.6 Hz, , 1H), 6.59 (br 
s, 1H), 6.53 (m, 1H), 6.49 (t, J = 2.2 Hz, 1H), 5.39 (br d, 2H), 3.92 (t, J = 6.3 I Hz, 2H), 3.79 

25 (t, J = 6.2 Hz, 2H), 2.24 (s, 3H), and 2.00 (pentet, J = 6.2 Hz, 2H). Mass spectnrum (MALDI- 

TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C I6 H l8 ClNO s S: 3772.1 (M + H). 
Found: 371.5. 

f) 3-[3-(2-ChlorophenylsuIfonyloxy)-5-methyIphcnoxy]propoxyguanidinee: A solution 
of 3-[3-(2-chlorophenylsulfonyloxy)-5-methyIphenoxy]propoxyamine (0.43 g,;, 0.0012 mol), 

30 as prepared in the preceding step, in anhydrous A^-dimethylformamide ((15 mL) was 

treated with 1 //-pyrazole- 1 -carboxamidine hydrochloride (0.34 g, 0.0034 mol). The reaction 
mixture was stirred overnight at ambient temperature. An additional 1000 mg of IH- 
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pyrazole-l-carboxamidine hydrochloride was added, and the reaction mixtuure was stirred 
at ambient temperature overnight. The reaction mixture was evaporated to < dryness under 
high vacuum. The residue was treated with acetonitrile, and the resultiung crystalline 
material was collected by filtration and discarded. The filtrate was evaporatited to dryness 
5 and partitioned between ether and water. The aqueous layer was washed withh ether (4 x 25 

mL). The aqueous layer was separated and basified with 2N sodium hydrcoxide, and the 
resultant aqueous layer was extracted with ethyl acetate (4 x 50 mL). The ccombined ethyl 
acetate extracts were washed with brine, dried, and evaporated to give 0.466 g of the title 
compound as an oil. 'H-NMR (300 MHz, CDC1 3 ) 5 7.94 (d, J = 7.6 Hz, 1H), 77.54 - 7.62 (m, 
10 2H), 7.34 - 7.40 (m, 1H), 6.57 (br s. 1H), 6.48 (m, 2H), 5.75 (br m, 2H) ? 3.96 i (t, J = 6.2 Hz, 

4H), 2.21 (s, 3H), and 2.05 (penteL J = 6.2 Hz, 2H). Mass spectrum (MAVLDI-TOF, a- 
cyano-4-hydroxycinnamic acid matrix) calcd. for C l7 H 20 ClN 3 O 5 S: 414.1 (M t + H). Found: 
414.2. 

Example 2 

15 3-[3-(2-Methoxyphenylsulfonyloxy)-5-methylphenoxyJpropoxygum 

a) 3-(5-Chloro-2-methoxyphenylsuIfonyloxy)-5-methyIphenoI: Saturxated aqueous 
NaHC0 3 (70 mL) was added to a solution of 5-chloro-2-methoxybenzenesuHfonyl chloride 
(3.83 g, 15.9 mmol) and orcinol monohydrate (3.39 g, 23.9 mmol) in di-«-bbutyl ether (53 
mL) and tetrahydrofiiran (17 mL). The biphasic solution was mixed vigoroussly at 50°C for 

20 7 h then at ambient temperature overnight. The reaction mixture was combbined with that 

from a previous reaction (which used 4.53 g 18.8 mmol off 5-chloro-2- 
methoxybenzenesulfonyl chloride), the layers were separated, and the aqueeous layer was 
extracted with ethyl acetate (2 x 1 00 mL). The combined organic extracts wertre washed with 
brine (250 mL), dried over Na 2 S0 4 , filtered, and evaporated to give 18.25 g off a clear brown 

25 oil. The product was purified by flash column chromatography (1% to 4% efcthyl acetete in 

dichloromethane) to give the title compound (9.86 g, 86%) as a pale yeli.low oil which 
crystallized upon standing. 'H-NMR (300 MHz, CDC1 3 ) ( 7.81 (d, 1H, J = 2.6) Hz), 7.55 (dd, 
1H, J = 8.9, 2.6 Hz), 7.02 (d, 1H, J - 8.9 Hz), 6.53 (m, 2H), 6.41 (t, 1H, J 2.2 Hz), 3.99 
(s, 3H), 2.24 (s, 3H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxyccinnamic acid 

30 matrix) calcd. for C, 4 H 13 C10 5 S: 351.0 (M+Na). Found: 351.1. 
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b) 3-(2-MethoxyphenylsulfonyIoxy)-5-methylphenol: 4-Methylmorphaoline (3.2 mL, 
29.1 mmol) was added to a mixture of 3-(5-chloro-2-methoxyphenylsuulfonyloxy)-5- 
methylphenol (8.82 g, 26.8 mmol, prepared in the preceding step) and 10%4 palladium on 
carbon (2.23 g) in deoxygenated methanol (15 mL). The mixture was stinrred at ambient 

5 temperature under hydrogen (balloon) for 3 h, then filtered through Celite ((drafomaceous 

earth) with methanol. Solvent was removed in vacuo and crude product wvas purified by 
flash column chromatography (CH 2 C1 2 to 5% ethyl acetate in dichloromethaane) to give the 
title compound (4.97 g, 63%) as a colorless syrup. 'H-NMR (300 MHz, DNMSO-d 6 ) ( 9.71 
(s, IH), 7.76 (ddd, 1H, J = 8.4, 7.4, 1.7 Hz), 7.69 (dd, IH, J = 7.9, 1.7 Hz), 77.38 (d, IH, J = 
10 8.4 Hz), 7.09 (dt, 1H,J = 7.9, 1.0 Hz), 6.48 (br s, IH), 6.33 (br s, lH),6.265 (t, 1H,J = 2.2 

Hz), 4.00 (s, 3H), 2.15 (s, 3H). Mass spectrum (MALDI-TOF, a-cyano-4-hycdroxycinnamic 
acid matrix) calcd. for C l4 H I4 0 5 S: 317.0 (M + Na). Found: 316.9. 

c) 3-[3-(2-Methoxyphenylsulfonyloxy)-5-methyIphenoxy]propanool: Trwi- 
butylphosphine (8.4 mL, 34 mmol) was added dropwise over 5 imin to 3-(2- 

15 methoxyphenylsulfonyloxy)-5-methylphenol (4.97 g, 16.9 mmol, prepared inn the preceding 

step), 1,3-propanediol (12 mL, 170 mmol) and l,r-(azodicarbonyl)dipiperidinne (8.54 g, 33.8 
mmol) in anhydrous tetrahydrofuran (75 mL) at 0°C under a nitrogern atmosphere. 
Dichloromethane (75 mL) was added mid-way through the tri-w-butylphospphine addition 
to aid stirring. The slurry was stirred at ambient temperature for 1 h, then thhe mixture was 

20 cooled to 0°C and additional l,r-(azodicarbonyl)dipiperidine (4.27 g, 16.9 mnmol) and tri-n- 

butylphosphine (4.2 mL, 16.9 mmol) were added. The reaction was stirreed overnight at 
ambient temperature. Diethyl ether (200 mL) was added and the mixture waas filtered. The 
filtrate was concentrated in vacuo, and the residue was purified by flash column 
chromatography (25% ethyl acetate in hexane to 60% ethyl acetate in hexxane, then 2% 

25 acetone in dichloromethane to 7% acetone in dichloromethane in two separate 

chromatographic separations) to give the title compound (3.79 g, 64%) as aa gold oil. 'H- 
NMR (300 MHz, CDCl 3 ) 67.82 (dd, IH, J = 7.9, 1.7 Hz), 7.61 (ddd, 1H, J = = 8.4, 7.5, 1.8 
Hz), 7.08 ( d, IH, J = 8.4 Hz), 7.01 (ddd, 1H, J = 7.9, 7.5, 1 Hz), 6.58 (br s, 11H), 6.51 (br s, 
1H), 6.46 (t, IH, J = 2.1 Hz), 4.02 (s, 3H), 4.00 (t, 2H, J = 6.0 Hz), 3.81 (dt, 22H, J - 5.7, 5.3 

30 Hz), 2.24 (s, 3H), 1.98 (pentet, 2H, J = 6.0 Hz), 1.72 (t, IH, J = 5.0 Hz). KMass spectrum 

(MALDI-TOF, (a-cyano-4-hydroxycinnamic acid matrix) calcd. for CnH^OC^S: 375.1 (M 
+ Na). Found: 375.1. 



WO 98/23565 PCTTYUS97/21649 

-55 - 

d) A r -[3-l3-(2-MethoxyphenyIsulfonyloxy)-5-methyIphenoxy]pr poxy]fphthaIimide: 

Diethyl azodicarboxylate (67 (L, 0.40 mmol) was added dropwise over 5.5 nmin to 3-[3-(2- 
methoxyphenylsulfonyIoxy)-5-methy!phenoxy]propanol (118 mg, 0.33 mmool, prepared in 
the preceding step), triphenylphosphine (106 mg, 0.40 mmol), and A^-hydroxxyphthalimide 
5 (55 mg, 0.33 mmol) in anhydrous tetrahydrofuran (3 mL) at 0°C undder a nitrogen 

atmosphere. The solution was stirred at 0°C for an additional 20 min theen at ambient 
temperature overnight. The reaction mixture was concentrated, and the residuae was purified 
by flash column chromatography (dichloromethane) to give the title compoound (116 mg, 
69%) as a colorless resin. 'H-NMR (300 MHz, CDC1 3 ) ( 7.88-7.73 (m, 5H), 77.61 (ddd, 1H, 
10 J = 8.4, 7.4, 1.7 Hz), 7.10 (d, 1H, J = 8.4 Hz), 7.01 (dt, 1H, J = 7.7, 0.9 Hz), 6.i.60 (br s, 1H), 

6.56, (br s ? 1H), 6.42 (t, 1H, J - 2.2 Hz), 4.36 (t, 2H, J = 6.2 Hz), 4.09 (t, 2JH, J = 6.2 Hz), 
4.04 (s, 3H), 2.25 (s r 3H), 2.18 (pentet, 2H, J = 6.2 Hz). Mass spectrum (MA^LDI-TOF, a- 
cyano-4-hydroxycinnamic acid matrix) calcd. for C 25 H 2 3N0 8 S: 520.1 (M ++ Na). Found: 
520.2. 

15 e) 3-{3-(2-MethoxyphenyIsuIfonyloxy)-5-methylphenoxy]propoxyamine: : A mixture of 

sodium borohydride (45 mg, 1.1 mmol) and M[3-[3-(2-methoxyphenylsualfonyloxy)-5- 
methylphenoxy]propoxy]phthalimide (113 mg, 0.23 mmol, prepared in the prreceding step) 
in 2-propanol (12 mL) and water (2 mL) was stirred overnight at ambient temjiperature. The 
reaction mixture was adjusted to pH 1 with aqueous HC1 (3.5 mL, 2N), and thae solution was 

20 stirred at 50°C for 2 h. The solution was cooled to 0°C and adjusted to pLH 12 with 2N - 

NaOH. The solution was stirred at ambient temperature for 2 h, then 2-j-propanol was 
removed by rotary evaporation. The resulting mixture was extracted with etlthyl acetate (2 
x 30 mL). The combined organic extracts were washed with brine (40 mLL), dried over 
Na 2 S0 4 , filtered, and evaporated to give the title compound (79 mg, 95%) as aa colorless oil. 

25 'H-NMR (300 MHz, CDC1 3 ) ( 7.82 (dd, 1H, J = 7.9, 1.7Hz),7.61 (ddd, 1H, J = = 8.4, 7.5, 1.8 

Hz), 7.08 (dd, 1H, J = 8.4, 0.8 Hz), 7.00 (ddd, 1H, J - 8, 7.5, 1 Hz), 6.58 (br s,;, 1H), 6.50 (br 
s, 1H), 6.45 (t, 1H, J = 2.1 Hz), 5.38 (br s, 2H), 4.02 (s, 3H), 3.92 (t, 2H, J = = 6.3 Hz), 3.79 
(t, 2H, J - 6.2 Hz), 2.23 (s, 3H), 2.00 (pentet, 2H, J = 6.2 Hz). Mass spectnrum (MALDI- 
TOF, cc-cyano-4-hydroxycinnamic acid matrix) calcd. for C I7 H 2 |N0 6 S: 3900.1 (M + Na). 

30 Found: 390.1. 

f) 3-[3-(2-MethoxyphenyIsuIfonyloxy)-5-methylphenoxy]propoxyguanidirine: A solution 
of 3-[3-(2-methoxyphenylsulfonyloxy)-5-methylphenoxy]propoxyamine ({74 mg, 0.20 
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mmol, prepared in the preceding step) and l//~pyrazole-l-carboxamidine hydrochloride (60 
mg, 0.41 mmol) in anhydrous //.W-dimethylformamide (2 mL) was stirreed at ambient 
temperature overnight. Additional l//-pyrazole-l-carboxamidine hydrochloride (30 mg, 
0.20 mmol) was added, and the reaction was stirred at ambient temperature forr 3 days. N t N- 
5 Dimethylformamide was removed in vacuo, then the residue was treated witkh acetonitrile. 

The mixture was filtered to remove excess l#-pyra2»le-l-carboxamidine hydrcochloride, and 
the filtrate was concentrated in vacuo. The residual oil was partitioned befctween diethyl 
ether (10 mL) and water (10 mL). The aqueous layer was washed with diethyW ether (2x10 
mL), adjusted to pH 8 with 2N NaOH, and extracted with ethyl acetate (2 x c 10 mL). The 

10 ethyl acetate extracts were washed with pH 7 buffer (2x15 mL) and brine ((15 mL), dried 

over Na 2 S0 4 , filtered, and evaporated to give the title compound (64 mg, 78%).) as a colorless 
oil. 'H-NMR(300MHz, DMSO-d 6 ) 6 7.76 (ddd, 1H, J = 8.4, 7.4, 1.8 Hz), 77.69 (dd, 1H, J 
= 7.9, 1 .6 Hz), 7.37 (d, 1H, J = 7.7 Hz), 7.09 (dt, 1H, J - 7.9, 1 .0 Hz), 6.69 (s,s, 1H), 6.47 (s, 
1H), 6.33 (t, 1H, J = 2.1 Hz), 4.00 (s, 3H), 3.92 (t, 2H, J = 6.5 Hz), 3.70 (t, 2FH, J = 6. 1 Hz), 

15 2.20 (s, 3H), 1.88 (pentet, 2H, J = 6.3 Hz). Mass spectrum (MALDI-TOBF, a-cyano-4- 

hydroxycinnamic acid matrix) calcd. for C ]8 H 2 3N 3 0 6 S: 410.1 (M +■ H), 4322.1 (M + Na). 
Found: 410.1,432.6. 

Example 3 

3-[5-Methyl-3-(quinolinyl-8-sulfonyloxy)phenoxy]propoxyguanidine hyodrochloride 
20 a) -Methyl-3-(quinolinyI-8-suIfonyloxy)phenol: A mixture of orcinol monnohydrate (4.0 

g, 28 mmol) and 8-quinolinesulfonyl chloride (6.1 g, 26.7 mmol) in diethyl efcther (120 mL) 
and saturated sodium bicarbonate (120 mL) was vigorously stirred at ambiennt temperature 
for 4 days. The reaction mixture was extracted into ethyl acetate, dried ((MgSOJ, and 
concentrated. Crystallization from diethyl ether / ethyl acetate / hexane gave i 4.48 g (50%) 
25 of the title compound as a tan powder. 'H-NMR (300 MHz, DMSO-d 6 ) 8 9A62 (br s, 1H), 

9.23 (dd, 1H, J = 4, 2 Hz), 8.63 (dd, 1H, J = 8, 2 Hz), 8.45 (dd, 1H, J = 8, 2 Hfe), 8.36 (1H, 
J = 8, 2 Hz), 7.74 - 7.83 (m, 2H), 6.44 (br s, 1H), 6.29 (br s, 1H), 6. 10 (t, 1H, J J = 2 Hz), 2.09 
(s, 3H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matttrix) calcd. for 
C l6 H 13 N0 4 S: 316.1 (M + H), 338.0 (M + Na). pound 316.0, 338.1 . 
30 b) 3-[5-Methy!-3-(quinolinyI-8-sulfonyIoxy)ph noxyjpropanol: To ) 5-methy!-3- 

(quino!inyl-8-suIfonyIoxy)phenol (3.0 g, 9.0 mmol), as prepared in the precedding step, 1,3- 
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propanediol (4 mL, 55.2 mmol), and l,r-(azodicarbonyl)dipiperidine (3.42 • g, 13.6 mmol) 
at 0 °C in tetrahydrofiiran (60 mL) was added slowly tri-«-butyIphosphine ((3.36 mL, 13.5 
mmol). The cold bath was removed, and the reaction mixture was stirrred at ambient 
temperature overnight. TLC analysis showed starting material. To the reactioon mixture was 
5 added sequentially 1 , 1 '-(azodicarbony l)dipiperidine ( 1 .9 g) and tri-«-butyIpphosphine ( 1 .7 

mL). The reaction mixture was stirred at ambient temperature for 2 h. The reeaction mixture 
was then diluted with diethyl ether and the resulting suspension filtered. TITie filtrate was 
concentrated and purified directly by flash chromatography usingg elutions of 
dichloromethane / ethyl acetate (3 : 1 then 2 : 3) to give 3.19 g (95% yieeld) of the title 

10 compound as an oil. 'H-NMR (300 MHz, CDC1 3 ) 5 9.27 (dd, 1H, J = 4, 2 Hz», 8.41 (dd, 1H, 

J = 1, 2 Hz), 8.31 (dd, 1H, J = 8, 2 Hz), 8.14 (dd, 1H, J = 7, 2 Hz), 7.61 - 7.655 (m. 2H), 6.54 
(br s, 1H), 6.49 (br s, 1H), 6.42 (t, 1H, J = 2 Hz), 3.92 (t, 2H, J = 6 Hz), 3.777 (t, 2H), 2.17 
(s, 3H). Mass spectrum (MALDI-TOF, ct-cyano-4-hydroxycinnamic acid maatrix) calcd. for 
C !9 H I9 NO s S: 374.1 (M + H), 396.1 (M + Na). Found: 374.0,396.2. 

15 c) M[3-[5-MethyI-3-(quinoIinyI-8-sulfonyIoxy)phenoxy]propoxy]phthaliiimide: Diethyl 

azodicarboxylate (136 ^L, 0.81 mmol) was added dropwise over 7 min to 33-[5-methyl-3- 
(quinolinyl-8-sulfonyloxy)phenoxy]propanol (252 mg, 0.68 mmol, preepared in the 
preceding step), A^-hydroxyphthalimide (1 1 1 mg, 0.68 mmol), and triphenylpphosphine (213 
mg, 0.81 mmol) in anhydrous tetrahydrofiiran (6 mL) at 0°C under a nitrogeen atmosphere. 

20 The solution was stirred at 0°C for 1 h then at ambient temperature for 3 dayys. Solvent was 

removed in vacuo, and the crude product was purified by flash column chhromatography 
(100% dichloromethane to 1% acetone in dichloromethane) to give the title ccompound (332 
mg, 92%) as a colorless foam. 'H-NMR (300 MHz, CDC1 3 ) 6 9.28 (dd, 1H, J I = 4.2, 1 .8 Hz), 
8.43 (dd, 1H, J = 7.4, 1.4 Hz), 8.30 (dd, 1H, J = 8.4, 1.7 Hz), 8.14 (dd, 1H, J .= 8.3, 1.3 Hz), 

25 7.85-7.75 (m, 4H), 7.63 (d, 1H, J = 8.3 Hz), 7.61 (dd, 1H, J = 8.2, 3.2 Hz), 66.56 (br s, 1H), 

6.53 (br s, 1H), 6.36 (br s, 1H), 4.31 (t, 2H, J = 6.2 Hz), 3.98 (t, 2H, J - 6.:.2 Hz), 2.19 (s, 
3H), 2.11 (pentet, 2H, J = 6.2 Hz). Mass spectrum (MALDI-TOBF, a-cyano-4- 
hydroxycinnamic acid matrix) calcd. for C 27 H 22 N 2 0 7 S: 519.1 (M + H), 5441.1 (M + Na). 
Found: 518.7,540.8. 

30 d) 3-{5-Methyl-3-(quinolinyl-8-sulfonyIoxy)phenoxy]pr poxyaminee: Sodium 

borohydride (107 mg, 2.8 mmol) was added to A43-[5-methyl-3--(quinoiinyl-8- 
sulfonyloxy)phenoxy]propoxy]phthalimide (292 mg, 0.56 mmol, prepared inn the preceding 
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step) in 2-propanol (10 mL), tetrahydrofuran (1.7 mL) and water (1 .7 mL). I Hydrogen gas 
was evolved for 40 min. The mixture was stirred overnight at ambient! temperature. 
Aqueous HC1 (8.4 mL, 2N) was added dropwise (hydrogen was evolved), anad the solution 
was heated at 50 °C for 2 h. The solution was cooled to 0°C and adjusted to ppH 10 with 2N 
5 NaOH. Organic solvent was removed in vacuo, and the residual mixture was < extracted with 

ethyl acetate (2 x 30 mL). The combined organic extracts were washed with bbrine (50 mL), 
dried over Na^SO* filtered, and evaporated to give a pale gold oil. Crudee product was 
purified by flash column chromatography (60 : 40 to 80 : 20 ethyl acetate / haexane) to give 
the title compound (166 mg, 76%). 'H-NMR (300 MHz, CDC1 3 ) ( 9.27 (dd, 11H, J = 4.3, 1.8 

10 Hz), 8.42 (dd, 1H, J = 7.4, 1.5 Hz), 8.30 (dd, 1H, J = 8.3, 1.8 Hz), 8.14 (dd, 1IH, J = 8.2, 1.5 

Hz). 7.63 (d, 1H, J = 8.2 Hz), 7.61 (dd, 1H, J = 8.3, 3.5 Hz), 6.53 (br s, 1H), 65.47 (br s, 1H), 
6.41 (t, 1H, J = 2 Hz), 5.37 (br s, 2 H), 3.83 (t, 2 H, J = 6.3 Hz), 3.75 (t, 2 HI, J = 6.2 Hz), 
2.17 (s, 3 H), 1.94 (pentet 2H, J = 6.2 Hz). Mass spectrum (MALDI-TOBF, a-cyano-4- 
hydroxycinnamic acid matrix) calcd. for C l9 H 20 N 2 O 5 S: 389.1 (M + H), 4111.1 (M + Na). 

15 Found: 388.7,410.9. 

e) 3-f5-MethyI-3-(quinolinyl-8-suIfonyloxy)phenoxy]propoxyguanidinchyydrochloride: 
A solution of 3-[5-methyl-3-(quinolinyl-8-sulfonyloxy)phenoxy]propoxyairnine (162 mg, 
0.42 mmol, prepared in the preceding step) and l//-pyrazole-l-carboxamidine 1 hydrochloride 
(1 84 mg, 1 .25 mmol) in anhydrous Af, A^-dimethylformamide (2.0 mL) was stinrred at ambient 

20 temperature under nitrogen for 18 h. Additional 1^-pyrazole-l-ccarboxamidine 

hydrochloride (6 1 .4 mg, 0.42 mmol) was added, and stirring was continued owernight. N, AT- 
Dimethylformamide was removed in vacuo y then acetonitrile (5 mL) was aadded, and the 
solution was cooled to 0°C to crystallize excess lJ7-pyrazoIe-l-ccarboxamidine 
hydrochloride. The mixture was filtered and the filtrate was concentrated in \ vacuo to give 

25 a pale gold-brown oil. Crude product was dissolved in water (15 mL) and eextracted with 

diethyl ether (2x15 mL). The aqueous layer was neutralized (pH 7) with 22N NaOH and 
extracted with ethyl acetate (2x15 mL). The combined ethyl acetate extracts s were washed 
with pH 7 buffer (2x15 mL) and brine (15 mL), dried over Na 2 S0 4 , filtered, annd evaporated 
to give the free base of the title compound (147 mg, 82%) as a colorless oil. . 

30 The title compound was made by adding a solution of the free base, 33-[5-methyl-3- 

(quinolinyl-8-sulfonyloxy)phenoxy]propoxyguanidine, (143 mg, 0.33 mnmol, prepared 
above) in ethanol (1 mL) to ethanolic HC1 (1.06 mL, 1.1 M, 1.2 mmol) in anhyydrous diethyl 
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ether (100 mL). Filtration under nitrogen gave the title compound (120 rang, 77%) as a 
hygroscopic yellow solid. 'H-NMR (300 MHz, DMSO-d 6 ) 6 9.23 (dd, 1H, J ^ = 4.2, 1 .8 Hz), 
8.64 (dd, 1H, J = 8.4, 1.8 Hz), 8.47 (dd, 1H, J = 83, 1.4 Hz), 8.38 (dd, 1H, J == 7.4, 1.4 Hz), 
7.81 (dd, 1H, J = 8, 4.2 Hz), 7.80 (d, 1H, J = 8 Hz), 6.66 (br s, 1H), 6.40 (br ss, 1H), 6.34 (t, 
5 1H, J = 2.2 Hz), 3.87 (q, 4H, J = 6 Hz), 2.14 (s, 3H), 1.95 (pentet, 2H. J = 6 Hz). Mass 

spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. forr C 20 H 22 N 4 O 5 S: 
431.1 (M + H). Found: 430.9. 



Example 4 

3-l3-(5-Chloro-2-methoxyphenylsulfonyloxy)-5-methylphenoxxyJ 
10 propoxyguanidine hydrochloride 

a) 3-[3-(5-ChIoro-2-methoxyphenylsulfonyloxy)-5-mcthylphenoxyJproppanol: Tri-«- 
butylphosphine (7.6 mL, 30.4 mmol) was added dropwise over 20 min to .'3-(5-chloro-2- 
methoxyphenylsulfonyloxy)-5-methylphenol (5.00 g, 15.2 mmol, prepareed in step a of 
Example 2), 1,3-propanediol (3.3 mL, 45.6 mmol) and 1 , r-(azodicarbonyyi)dipiperidine 

15 (7.68 g, 30.4 mmol) in anhydrous tetrahydrofuran (80 mL) at 0°C undder a nitrogen 

atmosphere. Dichloromethane (150 mL) was added mid-way throu^gh the tri-w- 
butylphosphine addition to aid stirring. The slurry was stirred for an additionaal 5 min at 0°C 
then at ambient temperature for 3 h. Diethyl ether (400 mL) was added, and thhe mixture was 
stirred for 10 min then filtered. The filtrate was concentrated and the producct was purified 

20 by flash column chromatography (25% to 60% ethyl acetate in hexane) too give the title 

compound (4.07 g, 69%) as a gold oil. 1 H-NMR (300 MHz, CDC1 3 ) ( 7.82 ((d, 1H, J = 2.8 
Hz), 7.56 (dd, 1H, J = 8.9, 2.6 Hz), 7.03 (d, 1H, J = 8.9 Hz), 6.62 (br s, 1H), 66.52 (br s, 1H), 
6.47 (t, 1H, J = 2.3 Hz), 4.03 (t, 2H, J = 6 Hz), 4.01 (s, 3H), 3.85-3.80 (m, 2H», 2.26 (s, 3H), 
2.00 (pentet, 2H, J = 6 Hz), 1 .64 (t, 1 H, J = 5 Hz). Mass spectrum (MALDI-TTOF, a-cyano- 

25 4-hydroxycinnamic acid matrix) calcd. for C, 7 H l9 CI0 6 S: 409.0 (M + Na). FFound: 409.0. 

b) A r -[3-I3-(5-Chloro-2-methoxyphenylsulfonyIoxy)-5-methyIphencoxy]propoxy] 
phthalimide: Diethyl azodicarboxylate (0.16 mL, 0.95 mmol) was added cdropwise over 
6 min to 3-[3-(5-chloro-2-methoxyphenylsulfonyloxy)-5-methylphenoxy]proppanol (0.31 g, 
0.79 mmol, prepared in the preceding step), triphenylphosphine (0.25 g, 0.993 mmol), and 

30 //-hydroxyphthalimide (0. 13 g, 0.80 mmol) in anhydrous tetrahydrofuran (7/.9 mL) at 0°C 

under a nitrogen atmosphere. The solution was stirred at 0°C for an additionaal ] 5 min then 
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at ambient temperature overnight. The reaction mixture was concentrated,!, and the crude 
product was purified by flash column chromatography (1% acetone in dichlcoromethane) to 
give the title compound (0.417 g, 99%) as a colorless foam. 'H-NMR (3003 MHz, CDC1 3 ) 
6 7.88-7.75 (m, 5H), 7.56 (dd, 1H, J = 8.9, 2.7 Hz), 7.05 (d, 1H, J = 8.9 Hz), < 6.64 (br s, 1H), 
5 6.57 (br s, 1H), 6.43 (t, 1H, J = 2 Hz), 4.37 (t, 2H, J = 6.1 Hz), 4.12 (t, 2H, J = = 6.2 Hz), 4.03 

(s, 3H), 2.28 (s, 3H), 2.19 (pentet, 2H, J = 6.1 Hz). Mass spectrum (MALDH-TOF, gentisic 
acid matrix) calcd. for C^^ClNOgS: 554.1 (M + Na). Found: 553.7. 

c) 3-[3-(5-ChIoro-2-methoxyphenylsulfonyIoxy)-5-methyIphenoxy]piropoxyamine: 
Sodium borohydride (145 mg, 3.84 mmol) was added to a solution of Af-[3-[[3-(5-chloro-2- 

10 methoxyphenylsulfonyloxy)-5-methylphenoxy]propoxy]phthalimide (407 mng, 0.76 mmol, 

prepared in the preceding step) in 2-propanol (25 mL), tetrahydrofuran (5 nmL), and water 
(4 mL). Hydrogen was evolved for 20 min. The mixture was stirred overniiight at ambient 
temperature. Aqueous HC1 (1 1.4 mL, 2N, 22.8 mmoi) was added dropwise; ; hydrogen was 
evolved. The solution was stirred at 50°C for 2 h, cooled to 0°C, and adjusted to pH 10 

15 with 2N NaOH. Organic solvent was removed by rotary evaporation at ambient 

temperature, and the resulting mixture was extracted with ethyl acetate (2 xx 30 mL). The 
combined organic extracts were washed with brine (50 mL), dried over Na 2 SCO<, filtered, and 
evaporated to give 365 mg of a colorless oil. Crude product was purified byy flash column 
chromatography (50% ethyl acetate in hexane to 100% ethyl acetate) too give the title 

20 compound (265 mg, 86%) as a colorless oil. 1 H-NMR (300 MHz, CDC1 3 ) (( 7.82 (d, 1H, J 

= 2.6 Hz), 7.56 (dd, 1H, J = 8.9, 2.6 Hz), 7.03 (d, 1H, J = 8.9 Hz), 6.60 (br ss, 1H), 6.51 (br 
s, 1H), 6.46 (t, 1H, J = 2.2 Hz), 5.39 (br s, 2H), 4.01 (s, 3H), 3.95 (t, 2H, J = 6.3 Hz), 3.80 
(t, 2H, J = 6.2 Hz), 2.26 (s, 3H), 2.02 (pentet, 2H, J = 6.2). Mass spectrum C(MALDI-TOF, 
a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 17 H 20 ClNO 6 S: 402.1 (XM + H), 424.1 

25 (M + Na). Found: 401.6,423.9. 

d) 3-[3-(5-Chloro-2-methoxyphenyIsulfonyloxy)-5-methylphenoxy]propooxyguanidine 
hydrochloride: A mixture of 3-[3-(5-chloro-2-methoxyphenylsuulfonyloxy)-5- 
methylphenoxyjpropoxyamine (265 mg, 0.66 mmol, prepared in the precedingg step) and IH- 
pyrazole-l-carboxamidine hydrochloride (196 mg, 1.33 mmol) in anhhydrous N,N- 

30 dimethyl formamide (3 mL) was stirred at ambient temperature for 2.5 h. Additional IH- 

pyrazole-l-carboxamidine hydrochloride (97 mg, 0.66 mmol) was added annd the reaction 
was stirred at ambient temperature for 3 days. M//-Dimethylformamide wvas removed in 
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vacuo, then acetonitrile (1 mL) was added to precipitate excess U//-pyrazole-l- 
carboxamidine hydrochloride. The mixture was filtered and the filtrate wass concentrated 
in vacuo. The residual oil was partitioned between diethyl ether (20 mL) jand water (20 
mL). The aqueous layer was washed with diethyl ether (2 x 20 mL). The aqueeous layer was 
5 neutralized (pH 7) with 2N NaOH and extracted with ethyl acetate (2 x 30 mhL). The ethyl 

acetate extracts were washed with pH 7 buffer (2 x 20 mL) and brine (30 mhL), dried over 
Na 2 S0 4 , filtered, and evaporated to give the free base of the title compound (2281 mg, 96%) 
as a colorless oil. Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamidc acid matrix) 
calcd. for C 18 H 22 CIN 3 0 6 S: 444.1 (M + H), 466.1 (M + Na). Found 444.6, 4666.7. 

10 The hydrochloride salt of the title compound was made by adding a ssolution of the 

free base, 3-[3-(5-chloro-2-methoxyphenylsulfornyloxy)-5- 
methylphenoxy]propoxyguanidine, (261 mg, 0.59 mmol) in 2-propanol (6 nmL) to diethyl 
ether (100 mL) containing HC1 in ethanol (1.1 mL of a 1.1 M solution, 1.2 mnmol). Solvent 
was removed in vacuo to give the title compound (285 mg) as a colorless oil. 1 'H-NMR (300 

15 MHz, DMSO-d 6 ) ( 7.86 (dd, 1H, J = 9.0, 2.7 Hz), 7.65 (d, 1H, J = 2.7 Hz), 7.<.44 (d, 1 H, J = 

9.0 Hz), 6.74 (br s, 1H), 6.49 (br s, 1H), 6.43 (br s, 1H), 4.01 (s, 3H), 4.00 ((t, 2H, J = 6.4 
Hz), 3.91 (t, 2H, J = 6.3 Hz), 2.23 (s, 3H), 2.02 (pentet, 2H, J = 6.3 Hz). M4ass spectrum 
(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C Ig H 22 CItN 3 0 6 S: 444. 1 
(M + H). Found 443.5. 

20 Example 5 

3-[3-(5-Chlorothiophenyl-2~sulfonyloxy)-5-meihylphenoxy] 1 
propoxyguanidine hydrochloride 

a) 3-(5-ChIorothiophenyI-2-sulfonyIoxy)-5-methylphenol: A mixtunre of orcinol 

monohydrate (5.0 g, 35.2 mmol), and 5-chlorothiophene-2-sulfony1 chloridee (7.64 g, 35.2 

25 mmol) in 50 mL of saturated sodium bicarbonate, 50 mL of diethyl ether, sand 15 mL of 

tetrahydrofuran was stirred at 60 °C for 2 h and then at 40 °C overnight. The reaction 
mixture was extracted into diethyl ether, dried (MgS0 4 ), and passed through -< a thick pad of 
silica gel (ca. 500 mL) using elutions of dichloromethane and then 3% ddiethyl ether / 
dichloromethane to provide 5.49 g (51%) of the title compound as a pale onrange oil. 'H- 

30 NMR (300 MHz, CDC1 3 ) 5 7.40 (d, 1H, J = 4 Hz), 6.94 (d, 1H, J = 4 Hz), 6.:.59 (br s, 1H), 
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6.49 (br s, 1H), 6.40 (t, 1H, J = 2 Hz), 5.38 (s, 1H), 2.26 (s, 3H). Mass specttrum (MALDI- 
TOF gentisic acid matrix) calcd. for C n H 9 C10 4 S 2 : 327.0 (M + Na). Foundd: 327.0. 

b) 3-[3-(5-ChlorothiophenyI-2-suIfonyIoxy)-5-methylphenoxy]propaanol: Tri-w- 
butylphosphine (6.1 mL, 24 mmol) was added dropwise over 5 min to 3-(5- 

5 chlorothiophenyl-2-sulfonyloxy)-5-methylphenol (3.49 g, 11.5 mmol, porepared in the 

preceding step), 1,3 -propanediol (2.2 mL, 30 mmol) and l,r-(azodicarbonyyl)dipiperidine 
(6.16 g, 24 mmol) in anhydrous THF (45 mL) at 0°C under a nitrogeen atmosphere. 
Dichloromethane (70 mL) and additional tetrahydrofuran (10 mL) were aadded mid-way 
through the tri-«-butylphosphine addition to aid stirring. The slurry was stirrred at ambient 

10 temperature for 2.5 h, then diethyl ether (300 mL) was added and the mixtunre was filtered. 

The filtrate was concentrated, and the residue was purified by flash column cbhromatography 
(25% to 40% ethyl acetate in hexane) to give the title compound (3.11 g, 75Wo) as a gold oil. 
'H-NMR (300 MHz ? CDC1 3 ) ( 7.41 (d, 1H, J = 4.1 Hz), 6.95 (d, 1H, J = 4.1 I Hz), 6.66 (br s, 
1H), 6.50 (br s, 1H), 6.45 (t, 1H, J = 2.2 Hz), 4.04 (t, 1H, J = 6.0 Hz), 3.833 (t, 2H, J = 6.0 

15 Hz), 2.28 (s, 3H), 2.01 (penteL 2H, J = 6.0 Hz). Mass spectrum (MALDI-TOPF, gentisic acid 

matrix) calcd. for C I4 H 15 C10 5 S 2 : 385.0 (M + Na). Found: 385.1. 

c) A^[3-[3-(5-ChlorothiophenyI-2-sulfonyloxy)-5-methyIphenaoxyjpropoxy] 
phthalimidc: Diethyl azodicarboxylate (115 \xL, 0.68 mmol) was added droopwise over 8.5 
min to 3-[3-(5-chlorothiophenyl-2-suIfonyloxy)-5-methylphenoxy]propanol 1 (207 mg, 0.57 

20 mmol, prepared in the preceding step), triphenylphosphine (180 mg, 0.68 rmmol), and N- 

hydroxyphthalimide (93 mg, 0.57 mmol) in anhydrous tetrahydrofuran (55.1 mL) at 0°C 
under a nitrogen atmosphere. The solution was stirred at 0°C for an additionaal 30 min. The 
reaction mixture was concentrated and the residue purified by flash column cbhromatography 
(dichloromethane) to give the title compound (272 mg, 94%) as a colorless rcesin. 'H-NMR 

25 (300 MHz, CDC1 3 ) 6 7.86-7.75 (m, 4H), 7.42 (d, 1H, J = 4.1 Hz), 6.96 (d, II H, J - 4.1 Hz), 

6.69 (br s, 1H), 6.52 (br s, 1H), 6.44 (br s, 1H), 4.39 (t, 2H, J = 6.1 Hz), 4.165 (t, 2H, J = 6.1 
Hz), 2.29 (s, 3H), 2.21 (pentet, 2H, J = 6.1 Hz). Mass spectrum (MALDI-TODF, a-cyano-4- 
hydroxycinnamic acid matrix) calcd. for C 22 H I8 C1N0 7 S 2 : 530.0 (M + Na). 1 Found: 529.5. 
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d) 3-[3^5-Chlorothiophenyl-2-sulfonyIoxy)-5-methylphenoxy]propoxyanmine: Sodium 
borohydride (85 mg, 2.2 mmol) was added to a solution of //-[3-[3-(5-chlorot)thiophenyl-2- 
sulfonyloxy)-5-methylphenoxy]propoxy]phthalimide (227 mg, 0.45 mmol, porepared in the 
preceding step) in 2-propanol (23.2 mL), tetrahydrofuran (5.8 mL), and waater (3.9 mL). 

5 Hydrogen gas was evolved. The mixture was stirred overnight at ambient temjiperature. The 

reaction mixture was carefully acidified with aqueous HC1 (6.6 mL, 2N), anad the solution 
was stirred at 50 °C for 2 h. The solution was cooled to 0°C and neutralized (ppH 7) with 2N 
NaOH. Organic solvent was removed by rotary evaporation, and the resultingg mixture was 
extracted with ethyl acetate (2x15 mL). The combined organic extracts weree washed with 

10 brine (15 mL), dried over Na 2 S0 4 , filtered, and evaporated. The residue wras purified by 

flash column chromatography (25% ethyl acetate in hexane) to give the title coompound (141 
mg, 84%) as a colorless oil. 'H-NMR (300 MHz, CDC1 3 ) 6 7.40 (d, 1H, J = = 4.0 Hz), 6.95 
(d, 1H, J = 4.0 Hz), 6.65 (br s ? 1H), 6.48 (br s, 1H), 6.43 (t, 1H, J = 2.2 Hz), 5.;.39 (br s, 2H), 
3.96 (t, 2H, J = 6.3 Hz), 3.81 (t, 2H, J = 6.1 Hz), 2.28 (s, 3H), 2.03 (pentet, 2IH, J - 6.2 Hz). 

15 Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrixx) calcd. for 

C M H 16 C1N0 5 S 2 : 378.0 (M + H), 400.0 (M + Na). Found: 377.6,399.5. 

e) 3-[3-(5-Chlorothiophenyl-2-suIfonyIoxy)-5-mcthylphenoxy]propooxyguanidine 
hydrochloride: A solution of 3-[3-(5-chlorothiophenyl-2-sulfonyloxy)-5-meethylphenoxy] 
propoxyamine (129 mg, 0.34 mmol, prepared in the preceding step) and l/#-pyrazole-l- 

20 carboxamidine hydrochloride (103 mg, 0.70 mmol) in anhydrous A^TV-dimethhylformamide 

(1.5 mL) was stirred at ambient temperature overnight. Additional l///-pyrazole-l- 
carboxamidine hydrochloride (103 mg, 0.70 mmol) was added, and the reactition was again 
stirred at ambient temperature overnight. A^-Dimethylformamide was remooved in vacuo, 
and the residue was treated with acetonitrile (3 mL). The mixture was filterred to remove 

25 excess l//-pyrazole-l -carboxamidine hydrochloride, and the filtrate was conceentrated. The 

residual oil was partitioned between diethyl ether (15 mL) and water (10 mL). . The aqueous 
layer was washed with diethyl ether (2x15 mL), basified (pH 8) with 2hN NaOH, and 
extracted with ethyl acetate (2 x 20 mL). The ethyl acetate extracts were waashed with pH 
7 buffer (2 x 25 mL) and brine (25 mL), dried over Na 2 SO<, filtered, and evapoorated to give 

30 the free base of the title compound (129 mg, 90%) as a colorless oil. 

The hydrochloride salt of the title compound was made by adding a seolution of the 
free base, 3-[3-(5-chlorothiophenyl-2-sulfonyloxy)-5-methylphenoxy]propooxyguanidine, 



WO 98/23565 PCTT/US97/21649 

-64- 

(114 mg, 0.27 mmol, prepared above) in a minimum volume of tetrahhydrofuran to 
anhydrous diethyl ether (100 mL) containing HC1 in ethanol (0.75 mL, 1.1 M4, 0.82 mmol). 
Solvent was removed in vacuo to give 130 mg of the title compound as a paale yellow oil. 
'H-NMR (300 MHz, DMSO-d 6 ) 6 7.76 (d, 2H, J = 4.2 Hz), 7.41 (d, 2H, J = 4.2 Hz), 6.80 
(br s, 1H), 6.55 (br s, 1H), 6.49 (t, 1H, J = 2.2 Hz), 4.02 (t, 2H, J = 6.3 Hz), 33.92 (t, 2H, J = 
6.3 Hz), 2.26 (s, 3H), 2.03 (pentet, 2H, J = 6.3 Hz). Mass spectrum (MMLDI-TOF, a- 
cyano-4-hydroxycinnamic acid matrix) calcd. for C J5 H, 8 C1N30 5 S 2 : 420.0 (M I + H). Found: 
419.9. 

Example 6 

3-[3-(2-Cyanophenylsulfonyloxy)-5-methylphenoxy]propoxyguanidine hydrochloride 

a) 3-(2-CyanophenylsuIfonyIoxy)-5-methylphenoI: Orcinol monohydratde (1 .42 g, 10.0 
mmol) and 2-cyanobenzenesulfonyl chloride (2.02 g, 10.0 mmol) were mixeed in saturated 
NaHC0 3 (30 mL) and diethyl ether (30 mL). The biphasic mixture was stirrred vigorously 
at room temperature overnight. The reaction mixture was diluted with wateer (50 mL) and 
extracted into ethyl acetate (3 x 50 mL). The organic phase was washed withh brine (2 x 50 
mL) and dried over Na 2 S0 4 . After removing the solvent in vacuo, the residuae was purified 
by flash column chromatography (dichloromethane to 5% ethyl acetate in dicbhloromethane) 
to give the title compound as a white solid (1 .65 g, 57%). 'H-NMR (300 M4Hz, CDC1 3 ) 6 
8.07 (m, 1H), 7.94 (m, 1H), 7.75-7.80 (m, 2H), 6.57 (s, 1H), 6.53 (s, 1H), 6.4S9 (s, 1H), 5.69 
(brs, 1H), 2.22 (s, 3H). 

b) 3-[3-(2-CyanophenylsuIfonyloxy)-5-methyIphenoxy]propanoI: To asoolutionof 3-(2- 
cyanophenylsulfonyloxy)-5-methylphenol (580 mg, 2.0 mmol), as prepared inn the preceding 
step, tri-w-butylphosphine (607 mg, 3.0 mmol), and 1,3 -propanediol (760 mgg, 10 mmol) in 
tetrahydrofuran (20 mL) was added 1 , 1 '-(azodicarbony I)diperidine (757 mg, 3 .i .0 mmol). The 
mixture was stirred at room temperature overnight. Hexane (30 mL) wass added to the 
mixture, and the precipitates were removed by filtration. The filtrate was ; evaporated in 
vacuo, and the residue was purified by flash column chromatography (10% efcthyl acetate in 
dichloromethane) to give the title compound as a colorless oil (560 mg, 80 * %). 1 H-NMR 
(300 MHz, CDC1 3 ) 6 8.1 1 (m, 1H), 7.94 (m, 1H), 7.77-7.82 (m, 2H), 6.65 (ss, 1H), 6.59 (s, 
1H), 6.57 (s, 1H), 4.05 (t, J = 6.0 Hz, 2H), 3.82 (t, J = 6.0 Hz, 2H), 2.26 (s, , 3H), 2.00 (m, 
2H), 1.76 (brs, 1H). 



WO 98/23565 PCTT/US97/21649 

-65- 

c) ^-[S-IS-CZ-CyanophenylsuIfonyloxyJ-S-methylphenoxylpropoxyJphtthalimide: To 

a solution of 3-[3-(2-cyanophenylsulfonyloxy)-5-methylphenoxy]propanool (1.04 g, 3.0 
mmol), as prepared in the preceding step, triphenylphosphine (1.05 g, 4.0 rmmol), and N- 
hydroxyphthalimide (490 mg, 3.0 mmol) at 0 °C in tetrahydrofuran (20 mnL) was added 
5 diethyl azodicarboxylate (700 mg, 4.0 mmol). The reaction mixture was stirrred overnight. 

Water (50 mL) was added, the reaction mixture was extracted into ethyl acetatte (3 x 50 mL). 
The ethyl acetate solution was washed with brine (2 x 50 mL) and dried over } Na 2 S0 4 . After 
removing the solvent, the residue was purified by flash column chromatcography (2 : 1 
dichloromethane / hexane to dichloromethane) to give the title compound! as a colorless 
10 foam (1.12 g, 76%). 'H-NMR (300 MHz, CDC1 3 ) 6 8.09 (m, 1H), 7.97 (m,i, 1H), 7.84 (m, 

2H), 7.78 (m ; 4H), 6.67 (s, 1H), 6.60 (s, 1H), 6.50 (s, 1H), 4.37 (t, J = 6.1 Hlz, 2H), 4.13 (t, 
J = 6.1 Hz, 2H), 2.27 (s, 3H), 2.19 (m, 2H). 

d) 3-[3-(2-CyanophenyIsulfonyloxy)-5-methyIphenoxy]propoxyamine: : To a solution 
of //-[3-[3-(2-cyanophenylsulfonyloxy)-5-methylphenoxy]propoxy]phthalirimide (600 mg, 

15 1.2 mmol), as prepared in the preceding step, in 40 mL of ethanol / tetrahydiirofuran / water 

(2:1: 1) was added sodium borohydride (230 mg, 6.0 mmol). The reactioon mixture was 
stirred at ambient temperature overnight. The mixture was acidified (pH 1 i -2) and heated 
to 50 °C for 2 hours. After cooling to room temperature, the solution was adjuusted to pH 8-9 
with 2N NaOH. The mixture was extracted into ethyl acetate (3 x 50 mL), aand the organic 

20 phase was washed with brine (50 mL) and dried over Na 3 S0 4 . After removiring the solvent. 

the residue was purified by flash column chromatography (dichloromethane tdo 2% methanol 
in dichloromethane) to give the title compound as a colorless oil (370 mg, 855%). 'H-NMR 
(300 MHz, CDC1 3 ) 6 8.06 (m, 1H), 7.93 (m, 1H), 7.76 (m, 2H), 6.61 (s, 1HJ), 6.53 (s, 2H), 
5.36 (br s, 2H), 3.94 (t, J = 6.3 Hz, 2H), 3.78 (t, J = 6.2 Hz, 2H), 2.23 (s, 3H),i, 1 .99 (m, 2H). 

25 e) 3-[3-(2-Cyanophenylsulfonyloxy)-5-methyIphenoxy]propooxyguanidine 

hydrochloride: To a solution of 3-[3-(2-cyanophenylsulfonyloxy)-5-maethylphenoxy] 
propoxyamine (362 mg, 1.0 mmol), as prepared in the preceding sstep, in N,N- 
dimethylformamide (10 mL) was added l//-pyrazole-carboxamidine hydrochloride (590 mg, 
4.0 mmol). The reaction mixture was stirred at ambient temperature for tvwo days. N,N- 

30 Dimethylformamide was removed under high vacuum. Acetonitrile (10 mL) 1 was added, the 

solid was removed by filtration, the filtrate was concentrated in vacuo, and thhe residue was 
dried under high vacuum. The residue was partitioned between water (30 1 mL plus 2 mL 



WO 98/23565 PCTT/US97/21649 

-66- 

brine) and diethyl ether (20 mL). The water solution was extracted with dieethyl ether (20 
mL), and the combined diethyl ether extracts were extracted with acidic wateer (pH 5). The 
combined water solutions were adjusted to pH 8-9 by using 2N NaOH and t extracted with 
ethyl acetate (3 x 50 mL). The ethyl acetate solution was washed with pH 7 bbuffer solution 
5 (2 x 30 mL) and brine (30 mL) and dried over Na 2 S0 4 . After removing the^ solvent, 0.6N 

HC1 methanol (10 mL) was added, and the solution was concentrated to> give the title 
compound as a colorless oil (340 mg, 77%). 'H-NMR (300 MHz, DMSO-d 6 )) 6 8.30 (d, J = 
7.5 Hz, 1H), 8.09 (t, J = 7.5 Hz, IH), 8.04 (m, 2H), 7.72 (br s, 5H,, 6.79 (ss, 1H), 6.49 (s, 
IH), 6.47 (s, 1H), 3.99 (t, J = 6.2 Hz, 2H), 3.90 (t, J = 6.3 Hz, 2H), 2.22 (s, , 3H), 2.01 (m, 
10 2H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matitrix) calcd. for 

C l8 H 20 N 4 O 5 S: 405.1 (M + H), 427.1 (M + Na). Found: 405.1,427.0. 

Example 7 

3-[3-(5-Isoquinolinylsulfonyloxy)-5-methylphenoxy]propoxygua 

a) 5-IsoquinoIinesuIfonyl chloride: A mixture of 5-isoquinoIinesulfonic acbid (4.18 g, 20 
15 mmol), and phosphorus pentachloride (6.24 g, 30 mmol) in phosphorus oxychhloride (20 mL) 

was heated at 120 °C for two days. The reaction mixture was cooled to roonm temperature 
and diluted with dry chloroform (60 mL). The white precipitate was collectedd, washed with 
dry chloroform, and dried under high vacuum to give the title compound ass a white solid 
(4.40 g, 83%) which was used for next step without further purification. 11 H-NMR (300 
20 MHz, CDCI 3 ) 6 9.95 (s, 1H), 9.16 (d, J = 6.8 Hz, IH), 8.74 (d, J = 6.8 Hz, lffl), 8.52 (t, J = 

7.0 Hz, 2H), 7.99 (t, J = 7.3 Hz, IH). 

b) 3-(5~Isoquinolinylsulfonyloxy)-5-methylphenoI: Orcinol monohydratee (1.42 g, 10.0 
mmol) and 5-isoquinolinesulfonyl chloride (2.64 g, 10.0 mmol), as pnrepared in the 
preceding step, were mixed in saturated NaHC0 3 (30 mL) and diethyl ether ( (30 mL). The 

25 biphasic mixture was stirred vigorously at room temperature overnight. The reaction 

mixture was diluted with water (50 mL) and extracted into ethyl acetate (3 xc 50 mL). The 
organic phase was washed with brine (2 x 50 mL) and dried over Na 2 S0 4 . AVfter removing 
the solvent in vacuo, the residue was triturated with ether/hexane to give the tititle compound 
as a pale yellow solid (1.15 g, 37%). 'H-NMR (300 MHz, CDC1 3 ) 6 9.67 (s*;, IH), 9.60 (s, 

30 lH),8.86(d,J = 6.1 Hz, IH), 8.63 (d, J = 8.2 Hz, IH), 8.37 (t, J = 6.1 Hz, 2LH), 7.86 (t, J = 

7.8 Hz, IH), 6.46 (s, IH), 6.23 (s, IH), 5.97 (3, IH), 2.08 (s, 3H). 
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c) 3-[3-(5-IsoquinolinylsuIfonyloxy)-5-mcthylphenoxy]propanoI: To a soolution of 3-(5- 
isoquinolinylsulfonyloxy)-5-methylphenoI (630 mg, 2.0 mmol), as prepared irinthe preceding 
step, tri-w-butylphosphine (607 mg, 3.0 mmol), and 1 ,3-propanediol (760 mgg, 10 mmol) in 
tetrahydrofuran (20 mL) was added l,r-(azodicarbonyl)dipiperidine (757 rrng, 3.0 mmol). 

5 The mixture was stirred at room temperature overnight. Hexane (30 mL) waas added to the 

mixture, and the precipitates were removed by filtration. The filtrate was 5 evaporated in 
vacuo, the residue was purified by flash column chromatography (4:1 ethyl accetate/ CH 2 C1 2 ) 
to give the title compound as a colorless oil (620 mg, 82%). 'H-NMR (300) MHz, CDC1 3 ) 
6 9.41 (s, 1H), 8.80 (d, J = 6.1 Hz, 1H), 8.54 (d, J = 6.1 Hz, 1H), 8.33 (d, J = = 7.2 Hz, 1H), 
10 8.29 (d, J = 7.6 Hz, 1H), 7.67 (t, J = 7.7 Hz, 1H), 6.56 (s, 1H), 6.29 (s, IH)[), 6.24 (s, 1H), 

3.89 (t, J = 6.1 Hz, 2H), 3.75 (t J = 6.0 Hz, 2H), 2.16 (s, 3H), 2.05 (m, 2H), 11.90 (br s, 1H). 

d) A'-P-IS^S-IsoquinolinylsuIfonyloxyJ-S-methylphenoxylpropoxylphtthalimide: To 
a solution of 3-[3-(5-isoquinolinylsulfonyloxy)-5-methylphenoxy]propanobl (560 mg, 1.5 
mmol), as prepared in the preceding step, triphenylphosphine (520 mg, 2.0 immol), and //- 

15 hydroxyphthalimide (245 mg, 1.5 mmol) in tetrahydrofuran (15 mL) at 0) °C was added 

diethyl azodicarboxylate (350 mg, 2.0 mmol). The reaction mixture was sstirred at room 
temperature overnight. Water (50 mL) was added, and the reaction mixturee was extracted 
into ethyl acetate (3 x 50 mL). The ethyl acetate solution was washed withh brine (2 x 50 
mL) and dried over Na 2 S0 4 . After removing the solvent, the residue was puurified by flash 

20 column chromatography (4 ; 1 dichloromethane / ethyl acetate) to give the tkitle compound 

as a colorless foam (580 mg, 75%). 'H-NMR (300 MHz, CDC1 3 ) 5 9.42 (ss, 1H) ? 8.81 (d, 
J = 6.1 Hz, 1H), 8.56 (d, J = 6.1 Hz, 1H), 8.34 (d, J = 7.1 Hz, 1H), 8.31 (d, J = 7.2 Hz ? 1H), 
7.84 (m, 2H), 7.77 (m, 2H), 7.68 (t, J = 7.7 Hz, 1H), 6.59 (s, 1H), 6.33 (s, 1HT), 6.21 (s, 1H), 
4.31 (t, J = 6.1 Hz, 2H), 4.00 (t, J = 6.1 Hz, 2H), 2.17 (s, 3H), 2.11 (m, 2H)). 

25 c) 3-[3-(5-IsoquinolinyIsulfonyloxy)-5-methylphenoxy]propox> amine: : To a solution 

of iV-[3-[3-(5-isoquinolinylsulfonyloxy)-5*meihylphenoxy]propoxy]phthaliiimide (570 mg, 
1.1 mmol), as prepared in the preceding step, in ethanol (20 mL), tetrahydroifiiran (10 mL), 
and water (10 mL) was added sodium borohydride (230 mg, 6.0 mmol). . The reaction 
mixture was stirred at ambient temperature overnight. The mixture was aciddified (pH 1 -2) 

30 with 2 N HCl and heated at 50 °C for 2 hours. After cooling to room tenmperature, 2 N 

NaOH was added to adjust the pH to 8-9. The mixture was extracted with eethyl acetate (3 
x 50 mL). The combined organic extracts were washed with brine (50 mL) ; and dried over 
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Na 2 S0 4 . After removing the solvent, the residue was purified by : flash column 
chromatography (ethyl acetate) to give the title compound as a colorless oil (11 10 mg, 26%). 
'H-NMR (300 MHz, CDC1 3 ) 6 9.42 (s, 1H), 8.81 (d, J = 6.1 Hz, 1H), 8.54 ((d, J = 6.1 Hz, 
1H), 8.33 (m, 2H), 7.67 (t, J = 7.8 Hz, 1H), 6.55 (s, 1H), 6.28 (s, 1H), 6.23 (ss, 1H), 3.81 (t, 
5 J = 6.3 Hz, 2H), 3.74 (t, J = 6.1 Hz, 2H), 2.15 (s, 3H), 1.94 (m, 2H). KMass spectrum 

(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C I9 H 20 N 2 CO 5 S: 389.1 (M 
+ H),411.1 (M + Na). Found: 389.3,411.1. 

f) 3-[3-(5-Isoquinolinyisulfonyloxy)-5-methyIphenoxy]propooxyguanidine 
hydrochloride: To a solution of 3-[3-(5-isoquinoIinylsulfonyloxy)-5-meethylphenoxy] 

10 propoxyamine (100 mg, 0.25 mmol), as prepared in the preceding sstep, in N,N- 

dimethylformamide (4 mL) was added l//-pyrazole-carboxamidine hydrochlcoride (150 mg, 
1 .0 mmol). The reaction mixture was stirred at ambient temperature for twvo days. N,N- 
Dimethylformamide was removed under high vacuum. Acetonitrile (5 mL) vwas added and 
the solid was removed by filtration. The filtrate was concentrated in vacuo annd the residue 

15 was dried under high vacuum. The residue was partitioned between water ((20 mL plus 2 

mL brine) and diethyl ether (10 mL). The water solution was extracted withh diethyl ether 
(10 mL). The combined diethyl ether extracts were extracted with pH 15 water. The 
combined water solution was basified (pH 8-9) by using 2 N NaOH and extraccted with ethyl 
acetate (3 x 30 mL). The ethyl acetate solution was washed with pH 7 buffer* solution (2 x 

20 20 mL) and brine (20 mL) then dried over Na 2 S0 4 . After removing the solveent, 0.6 N HC1 

methanol (3 mL) was added, and the solution was concentrated to give the tiiitle compound 
as colorless foam (95 mg, 81%). 'H-NMR (300 MHz, DMSO-d 6 ) 6 11.16 (bbr s, 1H), 9.75 
(s, 1H), 8.89 (d, J = 6.3 Hz, 1H), 8.73 (d, J = 8.3 Hz, 1H), 8.46 (m, 4H), 7.93 < (t, J = 7.9 Hz, 
1H), 7.72 (br s ; 4H), 6.71 (s, 1H), 6.33 (s, 1H), 6.27 (s, 1H), 3.88 (m, 4H), 2.123 (s, 3H), 1.94 

25 (m, 2H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid i matrix) calcd. 

forC 20 H 22 N 4 O 5 S: 431.1 (M + H) ? 453.1 (M + Na). Found: 431.2,453.3. 



WO 98/23565 PCTT/US97/21649 

-69- 

Example 8 

3-f5~Methyl-3~[2-(methylsulfonyl)phenylsulfo^ 
propoxyguanidine hydrochloride 

a) 5-Mcthy!-3-[2-(methylsulfonyI)phenylsuIfonyIoxy]phenol: A mixtuire of orcinol 

5 monohydrate (1.68 g, 12 mmol) and 2-methylsulfonyIbenzenesulfonyI chloridde (3.0 g, 1 1 .8 

mmol) in saturated NaHC0 3 (25 mL) and dichloromethane (25 mL) was stimred vigorously 

at room temperature for one week. The reaction mixture was diluted with 5G0 mL of water 

and extracted into dichloromethane (3 x 50 mL). The organic phase was washhed with brine 

(2 x 50 mL) and dried over Na 2 S0 4 . After removing the solvent in vacuo, thhe residue was 

10 treated with dichloromethane and ether to initiate crystallization. The mixtunre was filtered 

to provide 1 .05 g (26% yield) of a white solid. 'H-NMR (300 MHz, CDC1 3 ) 56 2.22 (s, 3H), 

3.45 (s, 3H), 5.20 (s, 1H), 6.51 (t, 1H), 6.54 (s, H), 6.61 (s, 1H), 7.74 (td, 1IH, J = 7.7, 1.4 

Hz), 7.87 (td. 1H, J = 7.7, 1.3 Hz), 8.12 (dd, IK J = 7.8, 0.7 Hz), and 8.44 (ddd, 1H, J = 7.8, 

0.5 Hz). 

15 b) 3-[5-MethyI-3-[2-(methyIsulfonyI)phenyIsuIfonyloxy]phenoxy]propaanol: Diethyl 

azodicarboxylate (0.46 mL, 2.9 mmol) was added slowly to a solution of 1.0) g (2.9 mmol) 
of 5-methyl-3-[2-(methylsulfonyl)phenylsulfonyloxy]phenol, as prepared in i the preceding 
step, 0.21 mL (2.9 mmol) of 1,3 -propanediol and 760 mg (2.9 mmol) of tripheenylphosphine 
in tetrahydrofiiran (25 mL). The reaction mixture was stirred at ambiennt temperature 

20 overnight. The reaction mixture was evaporated to dryness. The residue was 1 triturated with 

hexane under sonication and decanted (4 times). The residue was dissolved in 
dichloromethane and diluted with hexane to produce a crystalline materiaal, which was 
discarded. The filtrate was diluted with hexane to give an oil and the solvent ^ was decanted. 
The oil was dissolved in a minimum of methanol and diluted with watder to initiate 

25 crystallization. The solid was collected by filtration to afford the title comnpound 1.16 g 

(quantitative yield). 1 H-NMR (300 MHz, CDC1 3 ) 5 8.45 (dd, 1H, J = 7.8, 1.3 J Hz), 8.12 (dd, 
1H, J = 7.8, 1.2 Hz), 7.88 (td, 1H, J - 7.7, 1.3 Hz), 7.74 (td, 1H, J - 7.7, 1.3 fflz), 6.61-6.56 
(m, 3H), 4.00 (t, 2H, J = 6 Hz), 3.81 (t, 3H, J = 5.9 Hz), 3.45 (s, 3H), 2.24 (s, ■ 3H), and 1.97 
(pentet, 2H, J = 6.2 Hz). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxyccinnamic acid 

30 matrix) calcd. for C l7 H 20 O 7 S 2 : 423.1 (M + Na). Found: 423.1. 

c) N-[3-[5-Methyl-3-[2-(methylsulfonyl)phenylsulfonyloxyIph nooxy]propoxy] 

phthalimide: The diethyl azodicarboxylate (3.5 mL, 0.022 mol) was added < dropwise to a 
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solution of 3-[5-methyl-3-[2-(methylsuIfonyl)phenylsulfonyloxy]phenoxy]prropanol (7.4 g, 
0.018 moi), as prepared in the preceding step, triphenylphosphine (5.82 g, 0J.018 mol), and 
Af-hydroxyphthalimide (3.11 g, 0.018 mol) in anhydrous tetrahydrofiiran ((120 mL). The 
solution was allowed to stir at ambient temperature over a weekend. The teetrahydrofuran 
5 was evaporated. The residue was dissolved in acetonitrile (minimum) anad diluted with 

hexane to produce a crystalline product which was collected by filtration and ddiscarded. The 
filtrate was evaporated to dryness and purified by silica gel chromatoography using 
dichloromethane as an elution solvent. The appropriate fractions weere combined, 
evaporated to dryness, and placed under high vacuum to give 7.3 g (74%% yield) of a 

10 colorless foam. 'H-NMR (300 MHz, CDC1 3 ) 5 8.45 (dd, 1H, J = 7.8, 1.3 Hz),l, 8.12 (dd, 1H, 

J = 7.8, 1.2 Hz), 7.82-7.91 (m, 3H), 7.73-7.79 (m, 3H), 6.61-6.63 (m, 2H), 66.55 (t, 1H, J = 
2.1 Hz), 4.36 (t, 2H, J = 6.2 Hz), 4.10 (m, 2H), 3.45 (s, 3H), 2.24 (s, 3H), 2.133-2.23 (pentet, 
2H, J = 6.2 Hz). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamiiic acid matrix) 
calcd. for C 25 H 23 N0 9 S 2 : 568.1 (M + Na). Found: 568.0. 

15 d) 3-[5-MethyI-3-[2-(methyIsulfonyl)phenyIsuIfonyloxy]phenoxy]propooxyamine: A 

solution of A^-[3-[5-methyI-3-[2-(methylsulfonyl)phenylsulfonyloxy]phennoxy]propoxy] 
phthalimide (7.22 g, 0.013 mol), as prepared in the precedmng step, in 
isopropanol: tetrahydrofiiran: water (5:1:1; 700 mL) was treated with sodiunm borohydride 
(2.5 g, 0.066 mol). The reaction mixture was allowed to stir at ambiennt temperature 

20 overnight. The reaction mixture was quenched with 2N hydrochloric acid annd the mixture 

was warmed at 50°C for 2.5 hours. The reaction mixture was cooled in an i ice:water bath 
and adjusted to pH 8.0 with 2N sodium hydroxide. The isopropanol was ewaporated on a 
rotary evaporator and the residual aqueous solution was extracted with ethyl aacetate (3 x 75 
mL). The combined ethyl acetate extracts were washed with brine, dried ower anhydrous 

25 sodium sulfate, and evaporated to dryness. The material was purified I by silica gel 

chromatography by elution with 60% ethyl acetate/ hexane, followed by 75%6 ethyl acetate/ 
hexane. The appropriate fractions were combined and evaporated to 2.8 g ((52% yield) of 
a white solid. 1 H-NMR (300 MHz, CDC1 3 ) 5 8.45 (dd, J = 7.9, 1.2 Hz, 1H) : ), 8.1 1 (dd, J = 
7.8, 1.3 Hz, 1H), 7.87 (td, J = 7.7, 1.3 Hz, 1H), 7.74 (td, J = 7.8, 1.3 Hz, 1H), , 6.56-6.60 (m, 

30 3H), 5.39 (m, 2H), 3.92 (t, J - 6.3 Hz, 2H), 3.79 (t, J = 6.1 Hz, 2H), 3.45 (ss, 3H), 2.23 (s, 

3H), and 1.99 (pentet, J = 6.2 Hz, 2H). Mass spectrum (MALDI-TOFF, a-cyano-4- 
hydroxycinnamic acid matrix) calcd. for C 17 H 2I N0 7 S 2 : 438.1 (M + Na). Foound: 438.2. 
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e) 3-[5-MethyI-3-[2-(methylsuIfonyI)phenyIsulfonyloxy]phenoxy]proppoxyguanidinc 
hydrochloride: A solution of 3-[5-methyl-3-[2-(methylsulfonyl)phennylsuIfonyloxy] 
phenoxy]propoxy amine (2.75 g, 0.0066 mol), as prepared in the precceding step, in 
anhydrous A^-dimethylformamide (100 mL) was treated with ll//-pyrazoIe-l- 
5 carboxamidine hydrochloride (2.93 g, 0.02 mol). The reaction mixture was j allowed to stir 

overnight at ambient temperature. The reaction mixture was evaporated to > dryness under 
high vacuum. The residue was treated with acetonitrile and the resulting crystalline material 
was collected by filtration and discarded. The filtrate was evaporated to drynaess and applied 
to a silica gel column. The column was eluted with 5% methanol in acetdonitrile, which 

10 resulted in mixed product fractions. These fractions were combined andl evaporated to 

dryness. The residue was dissolved in water and the solution was adjusted t to pH 3-4 with 
methanolic HC1. This solution was washed with ether and ethyl acetates. The aqueous 
solution was treated with solid sodium chloride and extracted with ethnyl acetate and 
dichloromethane. Both the ethyl acetate and the dichloromethane extracts wwere separately 

15 washed with brine and dried (Na^SC^). The organic extracts were combined z and evaporated 

to dryness. The residue was triturated with both hexane and ether under < sonication and 
decanted. The residue was placed under high vacuum with sonication for 22 h to give 2.67 
g (82% yield) of a white powder. 'H-NMR (300 MHz, CDC1 3 ) 5 8.42 (dd, J J = 7.8, 1.3 Hz, 
1H), 8.10 (dd, J = 7.8, 1.3 Hz, 1H), 7.90 (td, J = 7.7, 1.3 Hz, 1H), 7.77 (td, JJ = 7.7, 1.3 Hz, 

20 1H) ? 7.27 (broad), 6.57 (m, 2H), 6.52 (br t, 1H), 4.04 (t, J = 6.1 Hz, 2H), 3.944 (t, J = 5.6 Hz, 

2H), 3.43 (s, 3H), 2.21 (s, 3H), and 2.06 (pentet J = 5.6 Hz. 2H). Mass specttrum (MALDI- 
TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C l8 H 23 N 3 0 7 S 2 : 4458.1 (M + H). 
Found: 457.9. HPLC (C18, 5^i, 4.6 x 100mm, Gradient: 5->100% B in 15 j min; A =0.1% 
TFA/H 2 0; B=0.1% TFA/CH 3 CN, 20 |iL inj, 15 min run time, Det: 215nm, ] FR:1 mL/min) 

25 98% @ 8.74 min. 

Example 9 

3-[S-Methyl-3'(l,2 i 3,4-tetrahydroquinolinyl~S-sulfonyloxy)phem 
propoxyguanidine acetate 

A solution of 3-[5-methyl-3-(quinolinyl-8-suIfonyloxy)phenoxy]proppoxygu£inidine 

30 hydrochloride (0.3 17 g, 0.68 mmol), as prepared in Example 3, in methanoDi (32 mL) was 

evacuated, flushed with nitrogen, then treated with 10% palladium on carbon ((115 mg). The 
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reaction was then placed under a hydrogen-filled balloon. After 8 hours, a : 52 mg-portion 
of 10% palladium on carbon was added and the reaction was again placed undder a hydrogen- 
filled balloon. After stirring overnight, the reaction mixture was filtered throuugh Celite and 
the filtrate was evaporated to dryness. The residue was triturated with hexaane twice. The 
5 residue was taken up in a minimum amount of acetonitrile, filtered throughh a PTFE filter 

(0.45 and evaporated to dryness. The residue was purified on a Waters I Sep-Pak silica 
gel column (5 g silica) by elution with a mixture of 40% dichloromethane:mnethanol:acetic 
acid (400/100/10) in dichloromethane. The appropriate fractions were c combined and 
evaporated to dryness. The residue was triturated with hexane twice and them placed under 

10 high vacuum. The residue was treated with 50% aqueous acetonitrile annd lyophilized 

overnight to give the title compound as a hydroscopic solid (0.248 g, 74% yieeld). 'H-NMR 
(300 MHz, CDC1 3 ) 6 7.28 (d, J = 8.0 Hz, 1H), 7.08 (d, J = 7.1 Hz, 1H), 6.544 (s, 1H), 6.36- 
6.45 (m, 3H), 6.01 (broad s, 1H), 4.04 (m, 2H), 3.91 (m, 2H), 3.67 (m, 2H), 12.75 (t, J - 6.1 
Hz, 2H), 2.18 (s, 3H), 2.03 (m, 2H), 1.87 (pentet, J = 5.4 Hz, 2H). Mass spectitrum (MALDI- 

15 TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 20 H 26 N 4 O 5 S: 4135.2 (M + H). 

Found: 434.9. HPLC (C18, 5ji, 4.6 x 100mm, Gradient: 5->100% B in 15 imin; A =0.1% 
TFA/H.O; B-0.1% TFA/CH 3 CN, 20 \ih inj, 15 min run time, Det: 215nm, FFR:1 mL/min) 
98.8% @ 10.0 min. 



Example 10 

20 3-[5-Hydroxymethyl-3-(quinolinyl-8-sulfonyloxy)phenoxy]propo^ 

acetic acid salt 

a) 5-MethoxycarbonyI-3-(quinolinyl-8-sulfonyIoxy)phenoI: A mixture c of methyl 1,3- 
dihydroxybenzoate (2.56 g, 0.015 mol) and 8-quinolinesulfonyl chloride (3.466 g, 0.015 mol) 
in dichloromethane (100 mL) and saturated sodium bicarbonate (100 mL) ) was stirred at 

25 room temperature for 5 days. The reaction mixture was diluted wiiith water and 

dichloromethane. The dichloromethane was separated and the aqueous layer : was extracted 
with dichloromethane (2 x 25 mL). The dichloromethane extracts were comhbined, washed 
with water and brine, dried over sodium sulfate and evaporated to dryness. TFhe residue was 
treated with methanol and filtered to remove insoluble material. The filtrate vwvas evaporated 

30 to dryness to give the title compound as a pale yellow foam (4.34 g, 80% yiefeld) which was 

used without further purification. 
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b) 3-[5- Methoxycarbonyl -3-(quinolinyl-8-suIfonyloxy)phenoxy]propanooI: A mixture 
of 5-methoxycarbonyl -3-(quinolinyl-8-sulfonyloxy)phenoI (4.34 g, 0.012 mool), as prepared 
in the preceding step, 3-bromo-l-propanol, and cesium carbonate (3.91 g, : 0.012 mol) in 
acetonitrile (40 mL) was wanned at 50° C overnight. The reaction mixture waas diluted with 

5 ethyl acetate and washed with water. The aqueous layer was separated and t extracted with 

ethyl acetate (2 x 25 mL). The ethyl acetate layers were combined, washed witith brine, dried, 
and evaporated to dryness. The residue was purified on a silica gel column (8C0 g) by elution 
with 10-20% ethyl acetate in dichloromethane. The appropriate fractions \were collected, 
evaporated to dryness, and placed under high vacuum to give the title compouund as a white 

10 solid (2.83 g, 57% yield). 'H-NMR (300 MHz, CDC1 3 ) 5 9.25 (dd, 1H, J = 4.22, 1.8 Hz), 8.43 

(dd, 1H, J = 7.4, 1 .4 Hz), 8.3 1 (dd 1 H, J - 8 A 1 .7 Hz), 8. 1 6 (dd, 1H, J = 8.2, , 1 .4 Hz), 7.60- 
7.66 (m, 2H), 7.41 (m, 1H), 7.30 (m, 1H), 6.91 (t, 1H, J = 2.3 Hz), 4.03 (t, 2FH, J = 6.0 Hz), 
3.83 (s, 3H), 3.80 (t, 2H, J = 6.0 Hz), 1.98 (pentet, 2H, J = 6.0 Hz). NMass spectrum 
(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 20 H t9 N00 7 S: 418.1 (M 

15 +H). Found: 417.9. 

c) A r -[3-[5-Methoxycarbonyl-3-(quinolinyl-8-sulfonyloxy)phenooxyJpropoxy] 
phthalimide: A solution of 3-[5-methoxycarbonyl-3-(quinolinyl-88-sulfonyloxy) 
phenoxyjpropanol (2.83 g, 0.0068 mol), as prepared in the preeceding step, 
triphenylphosphine (2.1 g, 0.008 mol), and A^hydroxyphthalimide (1.1 1 g, 00.0068 mol) in 

20 anhydrous tetrahydrofliran (50 mL) was treated with diethyl azodicarboxyHate (1.26 mL, 

0.008 mol) dropwise. The reaction mixture was allowed to stir at ambiennt temperature 
overnight. The tetrahydrofuran was evaporated and the residue was; treated with 
acetonitrile/hexane to produce a crystalline crop which was removed by • filtration and 
discarded. The filtrate produced a granular crystalline material which waas collected by 

25 filtration and discarded. The filtrate was evaporated to dryness and the residilue was treated 

with ethyl acetate/hexane to produce the title compound as a crystalline mnaterial in two 
crops (3.53 g, 92% yield). 'H-NMR (300 MHz, CDC1 3 ) indicated 88% title ccompound and 
12% triphenylphosphine oxide: 8 9.28 (dd, 1H, J = 4.2, 1.7 Hz), 8.43 (dd, 1IH, J = 7.4, 1.4 
Hz), 8.31 (dd, 1H, J = 8.4, 1.8 Hz), 8.16 (dd, 1H, J = 8.2, 1.4 Hz), 7.75-7.88 ((m, 4H), 7.60- 

30 7.71 (m, 2H), 7.43 (m, 1H), 7.33 (m, 1H), 6.88 (t, 1H, J = 2.3 Hz), 4.35 (t, 2IH, J = 6.1 Hz), 

4.13 (t, 2H, J = 6.1), 3.84 (s, 3H), 2.18 (pentet, 2H, J = 6.1 Hz). Mass spectnrum (MALDI- 
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TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 28 H 22 N 2 0 9 S: 5663.1 (M + H). 
Found: 563.1. 

d) 3-[5-HydroxyraethyI-3-(quinoIinyl-8-sulfonyloxy)phenoxyJpropoxxyamine: A 

suspension of A r -[3-[5-methoxycarbonyl-3-(quinolinyl-8-sulfonyldoxy)phenoxy] 
5 propoxyjphthalimide (3.52 g, 0.0063 mol), as prepared in the preceeding step, in 

ethanoVteti^ydrofuran/water (48:48:24 mL each) was treated with sodium boorohydride (1 .2 
g) and the reaction was stirred at ambient temperature overnight. The reactioDn mixture was 
quenched with 2N HC1 and warmed at 50° C for 2.5 h while maintaining a ppH of 2.0. The 
solvents were evaporated and the concentrate was cooled in an ice bath, adjljusted to pH = 

10 10 with 2N NaOH, and extracted with ethyl acetate (4 x 25 mL). The ethyl aacetate extracts 

were combined, washed with brine, dried, and evaporated. The residue waas dissolved in 
ethyl acetate and extracted with 10% citric acid (3 x 25 mL). The citric acidi extracts were 
combined and washed with ethyl acetate (1 x 20 mL). The citric acid layer wvas adjusted to 
pH = 10 with 2N NaOH and extracted with ethyl acetate ( 3 x 25 mL). Thee ethyl acetate 

15 extracts were combined, washed with brine, dried, and evaporated to drynesss. The residue 

was placed under high vacuum overnight to give the title compound (1.2 £g, 54% yield). 
Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matri:ix) calcd. for 
C 19 H 20 N,O 6 S: 405.1 (M + H). Found: 405.0, also 278.9 for triphenylphospbhine oxide. 

e) 3-[5-HydroxymethyI-3-(quinoHnyI-8-sulfonyloxy)phenoxy]propoxyguaanidine acetic 
20 acid salt: A solution of 3-[5-hydroxymethyl-3-(quinolinyl-8-sulfonyldoxy)phenoxy] 

propoxyamine (1.2 g, 0.003 mol), as prepared in the preceding sfctep, in N,N- 
dimethylformamide (25 mL) was treated with l//-pyrazole-l-carboxamidine 1 hydrochloride 
(1.3 g, 0.009 mol) and the reaction mixture was stirred at ambient temperattfure overnight. 
The N, A^-dimethylformamide was evaporated under high vacuum. The residues was triturated 

25 with hot acetonitrile and filtered. The filtrate was evaporated to dryness. Thhe residue was 

dissolved in water, acidified to pH 3-4 with methanolic HC1, and washed withh diethyl ether. 
The aqueous layer was adjusted to pH 9-10 with 2N NaOH and extracted withh ethyl acetate 
(3 x 25 mL). The ethyl acetate extracts were combined, washed with pH 7 bufiifer and brine, 
dried, and evaporated to dryness. The residue was redissolved in ethyl acetatite and washed 

30 with pH 7 buffer and brine, dried, and evaporated. The residue was purified < on a silica gel 

column (10 g) by elution with a 1:1 mixture of dichloromethane and ;a solution of 
dichloromethane/methanol/acetic acid (400/100/10), followed by a 1:3 mixtunre of the same 
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composition. The appropriate fractions were combined and evaporated. TKhe residue was 
treated with acetonitrile and water and lyophilized overnight to give the title c compound (0.8 
g, 60% yield). 'H-NMR (300 MHz, CDCl 3 /DMSO-d 6 ) 5 9.25 (dd, 1H, J = 4.22, 1 .8 Hz), 8.38 
(td, 2H, J = 7.5, 1.4 Hz), 8.20 (dd, 1H, J = 8.3, 1.4 Hz), 7.62-7.68 (m, 2H), 6.779 (s, 1H), 6.64 
5 (s, 1H), 6.41 (t, 1H, J = 2.3 Hz), 4.45 (s, 2H), 3.88 (m, 4H), 1.93-2.02 (rm, 5H). Mass 

spectrum (MALDI-TOF, ct-cyano-4-hydroxycinnamic acid matrix) calcd. fonr C 20 H-, 2 N 4 O 6 S: 
447.1 (M + H). Found: 447.0. HPLC (C18, 5[x 9 4.6 x 100mm, Gradient: 5-»100% B in 15 
min; A =0.1% TFA/H 2 0; B=0.1% TFA/CH 3 CN, 20 nL inj, 15 min run timee, Det: 215nm, 
FR:1 mL/min) 95.8% @ 11.5 min. 

10 Example 11 

{l-ll$-Methyl-3-(2-methylsulfonylphenylsulfonyloxy)phe 
cyclopropylmethoxy} guanidine hydrochloride 

a) 1,1-Dihydroxymethylcyclopropane: To a solution of BH 3 .THF (1.0 M4, 100 mL, 100 

mmol) was added ethyl 1 , 1 -cyclopropanedicarboxylate (9.3 mL, 50 mjimol) at room 

15 temperature dropwise. The mixture was stirred at 50 °C overnight, quenched I with methanol 

(100 mL) carefully at 0 °C and stirred at room temperature for 1 h. The reactioon mixture was 
concentrated in vacuo. The residue was co-evaporated with methanol severakl times (4 x 50 
mL) to give the title compound as colorless oil (5.3 g) which was directly uased in the next 
step without further purification. 

20 b) [l-[5-Methyl-3-(2-methylsuIfonylphcnylsulfonyIoxy)pheEnoxy)methyI] 

cyclopropylmethanol: To a solution of 3-(2-methylsulfonylphenylsuulfonyloxy)-5- 
methylphenol (6.85 g, 20.0 mmol), as prepared in step a of Example 8, tri-Af-bbutylphosphine 
(6.1 g, 30 mmol) and 1,1-dihydroxylmethylcyclopropane (5.1 g, 50 mmol), , as prepared in 
the preceding step, in tetrahydrofuran (200 mL) was added l,r-(azodicarbon>yl)dipiperidine 

25 (7.6 g, 30 mmol). The mixture was stirred at room temperature overnight, hexxane (300 mL) 

was added to the mixture and the precipitates were removed by filtration. Trhe filtrate was 
evaporated in vacuo, the residue was purified by flash column chromatographny (1 : 1 to 2 : 1 
ethyl acetate/ hexane) and by crystallization from ethyl acetate/ hexane (1 : : 5) to give the 
title compound as white solid (4.9 g, 57%). 'H-NMR (300 MHz, CDC1 3 ) 6 88.45 (d, J = 7.8 

30 Hz, 1H), 8.13 (d, J = 7.9 Hz, 1H), 7,88 (t, J = 7.7 Hz, IH), 7.75 (t, J = 7.7 Hz^, 1H), 6.77 (br 

s, 3H), 3.82 (s, 2H), 3.59 (d, J = 5.5 Hz, 2H), 3.45 (s. 3H), 2.23 (s, 3H), 0.6H (s, 4H). 
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c) A^-{l-[[5-MethyI-3-(2-mcthylsulfonylphcnylsulfonyloxy)pheBnoxy]methyl] 
cyclopropylmethoxyjphthalimide: To a solution of [l-[55-methyl-3-(2- 
methylsulfonylphenylsulfonyloxy)phenoxyJmethyI]cycIopropylmethanol(4.77g 1 1 .Ommol), 
as prepared in the preceding step, triphenylphosphine (3.4 g, 13.00 mmol), //- 

5 hydroxyphthalimide (2.1 g, 13.0 mmol) in tetrahydrofuran (80 mL) was ; added diethyl 

azodicarboxylate (2.3 g, 13.0 mmol) at 0 °C. The reaction mixture was stinrred at ambient 
temperature overnight. The reaction mixture was concentrated in vacuo anad ethyl acetate 
(100 mL) was added to the residue. The solid was collected, washed with ethhyl acetate and 
dried in high vacuum to give the title compound as white solid (5.5 g, 87%). 1 'H-NMR (300 
10 MHz, CDC1 3 ) 6 8.37 (d, J = 7.8 Hz, 1H), 8.15 (d, J - 7.8 Hz, 1H), 8.10 (t, J == 7.7 Hz, 1H), 

7,97 (t, J = 7.7 Hz, 1H), 7.86 (s, 4H), 6.77 (s, 1H), 6.54 (s, 1H), 6.51 (s, 1H», 4.1 1 (s, 2H), 
3.97 ( Sf 2H) ? 3.48 (s, 3H), 2.22 (s, 3H), 0.61-0.66 (m, 4H). 

d) A r -{l-[[5-Methyl-3-(2-methylsulfonylphenyIsulfonyloxy)pheEnoxyjmethyl] 
cyclopropylmethoxyjamine: To a solution of N-{ l-[[55-methyl-3-(2- 

15 methylsulfonylphenylsulfonyloxy)phenoxy]methyl]cyclopropylmethoxy}phtithalimide (5.4 

g, 9.5 mmol), as prepared in the preceding step, in ethanol (100 mL)/tetrahyydrofiiran (100 
mL)/water (50 mL) was added sodium borohydride (1.15 g, 30.0 mmol). The reaction 
mixture was stirred at ambient temperature overnight. 2N HC1 was added to> adjust the pH 
to 1-2, the mixture was heated to 50 °C for 2 hours. The reaction mixture waas concentrated 

20 to about 100 mL, water (50 mL) was added and the mixture was neutralized t<to pH 8-9 with 

2N NaOH. The mixture was extracted into ethyl acetate (3 x 1 00 mL) and the ; organic phase 
was washed with brine (2 x 100 mL) and then dried over NajSCV After : removing the 
solvent, the residue was purified by flash column chromatography ((4:1 ethyl 
acetate/hexane) to give the title compound as a white solid (3.6 g 86%). n H-NMR (300 

25 MHz, CDCI3) 6 8.45 (d, J = 7.8 Hz, 1H), 8.13 (d, J = 7.8 Hz, 1H), 7.88 (t, J == 7.7 Hz, 1H), 

7.74 (t, J = 7.7 Hz, 1H), 6.61 (s, 1H), 6.58 (s, 2H), 5.44 (br s, 2H),3.76 (s, 2H», 3.63 (s, 2H), 
3.45 (s, 3H), 2.23 (s, 3H), 0.57-0.65 (m, 4H). 

e) {l-[[5-Methyl-3-(2-methyIsulfonyIphenyIsulfonyIoxy)phennoxy]methyl] 
cyclopropylmethoxy} guanidine hydrochloride: To a solution of N-{ l-[[55-methyl-3-(2- 

30 methylsulfonylphenylsulfonyloxy)phenoxy]methyl]cyclopropylmethoxy}amhine (3.5 g, 8.0 

mmol), as prepared in the preceding step, in A^AMimethylformamide (30 mnL) was added 
l//-pyrazole-carboxamidine hydrochloride (3.7 g, 25.0 mmol)- The reactionn mixture was 
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stirred at ambient temperature overnight. //.//-Dimethylformamide was remowed under high 
vacuum. Acetonitrile (50 mL) was added and the solid was removed by fifiltration. The 
filtrate was concentrated in vacuo and the residue was dried under high wacuum. The 
residue was partitioned between water (100 mL plus 5 mL brine) and diethyl eether (50 mL). 
5 The water solution was extracted with diethyl ether (50 mL). The combinedd diethyl ether 

solution was extracted with pH 5 water (30 mL). The combined water solutionn was adjusted 
to pH 8-9 by using 2N NaOH and extracted into ethyl acetate (3 x 100 mLL). The ethyl 
acetate solution was washed with pH 7 buffer solution (5 x 60 mL) and brinee (50 mL) and 
dried over Na^SO^ After removing the solvent, 0.6N HC1 methanol (50 mL) vwas added and 

10 the solution was concentrated. The residual oil was crystallized from methanobl/ethyl acetate 

(1 : 50) to give the title compound as white solid (3.6 g, 86%). 'H-NMR (300 MvIHz, DMSO- 
d 6 ) 6 1 1 .07 (br s, 1HX 8.37 (d, J = 7.8 Hz, IH), 8.09-8.14 (m, 2H), 7.97 (t, J = 7.7 Hz, 1 H) ? 
7.65 (br s, 4H), 6.76 (s, 1H), 6.52 (s, IH), 6.51 (s, 1H), 3.86 (s, 2H), 3.78 (s,;, 2H), 3.48 (s, 
3H), 2.21 (s ; 3H) ? 0.69 (m, 2H), 0.62 (m. 2H). Mass spectrum (MALDI-TO&F, a-cyano-4- 

15 hydroxycinnamic acid matrix) calcd. for C 20 H 35 N 3 O 7 S 2 : 484.1 (M + H), 5066.1 (M + Na). 

Found: 484.0, 506.0. 

Example 12 

{l-[[5-Methyl-3-(2-cyanophenylsulfonyloxy)phenoxyJmethy 

guanidine acetate 

20 a) l-[[3-(2-Cyanophenylsulfonyloxy)-5-methyIphcnoxyjmethyl]cycloproppylmethanoI: 

The title compound was prepared in 62% yield from 3-(2-cyanophenylsulilfonyloxy)-5- 
methylphenoL as prepared in step a of Example 6, in a manner analogouas to step b of 
Example 1 1 . 'H-NMR (300 MHz, CDC1 3 ) 6 8.09 (m, IH), 7.93 (m, IH), 7.80 ) (m, 2H), 6.66 
(s, 1H), 6.60 (s, 1H), 6.56 (s, 1H), 3.86 (s, 2H), 3.60 (s, 2H), 2.26 (s, 3H), 1.:.85 (br s, IH), 
25 0.62 (s, 4H). 

b) {l-[[3-(2-Cyanophenylsulfonyloxy)-5-methy!phenoxy)ethylJyyclopropoxy} 
pthalimide: The title compound was prepared in 94% yield frcom l-[[3-(2- 
cyanophenylsulfonyloxy)-5-methylphenoxy]methyl]cyclopropylmethanol,asFpreparedinthe 
preceding step, in a manner analogous to step c of Example 1 1 . 'H-NMER (300 MHz, 
30 CDC1 3 ) ( 8.10 (m, 1H), 7.95 (m, 1H), 7.78 (m, 6H), 6.70 (s, 1H), 6.60 (s, 1H),|, 6.52 (s, IH), 

4.18 (s, 2H), 4.01 (s, 2H), 2.28 (s, 3H), 0.70 (m, 4H). 
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c ) {l-[[3K2-CyanophenyIsuIfonyloxy)-5-methyIphenoxy]methyl] cycloproopylmeth xy} 
amine: The title compound was prepared in 60% yield from A^-{l-[[3-(2- 
cyanophenylsulfony loxy)-5-methylphenoxy]methyl]cyclopropoxy } phthalimidde, as prepared 
in the preceding step, in a manner analogous to step d of Example 11. 'H-NM1R (300 MHz, 
CDC1 3 ) ( 8.1 1 (m, 1H), 7.97 (m, 1H), 7.79 (m, 2H), 6.66 (s, 1H), 6.58 (s, 1HX>, 6.56 (s, 1H), 
5.30 (br s, 2H), 3.80 (s, 2H), 3.64 (s, 2H), 2.26 (s, 3H), 0.63 (m, 4H). 

d) {l-[[5-MethyI-3-(2-cyanophenylsulfonyIoxy)phenoxy]mcthyl]cycloproDpylmethoxy} 
guanidine acetate: The title compound was prepared in 79% yield frcom {l-[[3-(2- 
cyanophenylsulfonyloxy)-5-methylphenoxy]methyl]cyclopropylmethoxy}amiiine 7 asprepared 
in the preceding step, in a manner analogous to step e of Example 11. 1 Flash column 
chromatography (100 : 10 : 1 dichloromethane : methanol : acetic acid) ; gave the title 
compound as an acetic acid salt. 'H-NMR (300 MHz, DMSO-d 6 ) 6 8.29 (d, J == 7.0 Hz, 1H), 
8.02 (d, J = 7,2 Hz ? 1H), 7.98 (m, 2H), 6.77 (s, 1H), 6.47 (s, 1H), 6.42 (s, 1IH), 5.02 (br s, 
4H), 3.80 (s, 2H), 3.56 (s, 2H), 2.21 (s, 3H), 1.89 (s, 3H), 0.55 (s, 2H), 0.52 ((s, 2H). Mass 
spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for t Q>oH 22 N 4 0 5 S: 
431.1 (M + H), 453.1 (M + Na). Found: 430.9,452.8. 

Example 13 

{l-U5-Methyl-3-(quinolinyl-8-sulfonyloxy)phenoxylm 

guanidine acetate 

a) l-[[5-Methyl-3-(quinolinyl-8-sulfonyIoxy)phenoxy]methyl]cycloproppylmethanol: 

The title compound was prepared in 73% yield from 5-methyl-3-((quinolinyl-8- 
sulfonyloxy)phenol, as prepared in step a of Example 3, in a manner analogouus to step b of 
Example 11. 1 H-NMR (300 MHz, CDC1 3 ) ( 9.26 (d, J = 4.2 Hz, 1H), 8.42 «d, J = 7.4 Hz, 
1H), 8.30 (d, J = 7.4 Hz, 1H), 8.14 (d, J = 7.3 Hz, 1H), 7.64 (s, 1H), 7.61 (t, J == 4.2 Hz, 1H), 
6.55 (s, 1H), 6.46 (s, 2H), 3.73 (s, 2H), 3.55 (s, 2H), 2.16 (s, 3H), 1.66 (br s, : 1H), 0.58 (m, 
4H). 

b) A^{l-[[5-Methyl-3-(quinolinyI-8-suIfony!oxy)phenoxy)methyIJcyycIopropoxy} 
phthalimide: The title compound was prepared in 89% yield from l-|-[[5-methyl-3- 
(quinolinyl-8-sulfonyloxy)phenoxy]methyl]cycIopropylmethanol, as preppared in the 
preceding step, in a manner analogous to step c of Example 11. 'H-NMHR (300 MHz, 
CDCI3) 6 9.29 (d, J = 4.3 Hz, 1H), 8.43 (d, J = 7.4 Hz, 1H), 8.30 (d, J - 7.4 I Hz, 1H), 8.14 
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(d, J = 7.2 Hz, 1H), 7.82 (m, 2H), 7.75 (m, 2H), 7.62 (m, 2H), 6.59 (s, 1H),>, 6.50 (s, 1H), 
6.42 (s, 1H), 4.13 (s, 2H), 3.88 (s, 2H), 2.18 (s, 3H), 0.64 (s, 4H). 

c) {l-[[5-MethyI-3-(quinoIinyl-8-sulfonyloxy)phenoxyj methyl] cycloproppylmethoxy} 
amine: The title compound was prepared in 79% yield from Af-{ 1 -[[5-methyI-:-3-(quinolinyl- 
5 8-sulfonyloxy) phenoxy]methyI]cyclopropoxy}phthalimide ? as prepared in t the preceding 

step, in a manner analogous to step d of Example 1 1 . 'H-NMR (300 MHz, CCDC1 3 ) 6 9.23 
(d, J = 4.2 Hz, 1H), 8.63 (d, J = 7.4 Hz, 1H), 8.46 (d, J = 7.3 Hz, 1H), 8,38 «d, J = 7.3 Hz, 
1H), 7.78 (m, 2H), 6.64 (s, 1H), 6.38 (s, 1H), 6.27 (s, 1H), 5.93 (br s, 2H), 3.559 (s, 2H), 3.42 
(s, 2H), 2.12 (s, 3H), 0.47 (m ? 4H). 

10 d) {l-[(5-Methyl-3-(quinoiinyI-8-sulfonyloxy)phenoxy]methyljcycloproDpylmethoxy} 

guanidine acetate: The title compound was prepared in 83% yield from { 1 -f-[[5-methyl-3- 
(quinolinyl-8-sulfonyloxy)phenoxy]methyl]cyclopropylmethoxy}amine, as porepared in the 
preceding step, in a manner analogous to step e of Example 11. FFlash column 
chromatography (100 : 10 : 1 dichloromethane : methanol : acetic acid) \ gave the title 

15 compound as the acetic acid salt. 'H-NMR (300 MHz, DMSO-d 6 ) 6 9.23 (d, J == 4.3 Hz, 1 H), 

8.63 (d, J = 8.3 Hz, 1H), 8.45 (d, J = 8.3 Hz ; 1H), 8.38 (d, J = 7.4 Hz, 1H), ' 7.78 (m, 2H), 

6.64 (s, 1H), 6.38 (s, 1H) ? 6.27 (s, 1H), 5.25 (br s ; 4H), 3.65 (s, 2H), 3.53 (s,5, 2H), 2.12 (s, 
3H), 1.89 (s, 3H), 0.55 (br s, 2H), 0.44 (br s, 2H). Mass spectrum (MALDI-TfOF, a-cyano- 
4-hydroxycinnamic acid matrix) calcd. for C 22 H 24 H,0 5 S: 457.2 (M + H), 47?9.1 (M + Na). 

20 Found: 457.2, 479.0. 



Example 14 

f3-[S'Methyl-3'(2'morpholinylsulfonylphenylsulfonyloxy)phe 

guanidine hydrochloride 

a) l-(MorphoIinylsuIfonyl)-2-nitrobenzene: To a solution of morpholinne (1.91 g, 22 

25 mmol) and triethylamine (2.2 g, 22 mmol) in dichloromethane (100 mL) at OVC was added 

2-nitrobenzenesulfonyl chloride (4.42 g, 20 mmol). The mixture was stirred fobr 4 h and then 

additional dichloromethane (100 mL) was added. The dichloromethane solutioon was washed 

with saturated NaHC0 3 (2 x 50 mL), 10% HC1 (2 x 50 mL) and brine (50 nmL) and dried 

over Na 2 S0 4 . Evaporating the solvent in vacuo gave the title compound as aa yellow solid 

30 (5.3 g, 97%). 1 H-NMR (300 MHz, CDC1 3 ) 8 7.97 (d, J = 7.3 Hz, 1H), 7.62-V7.77 (m, 3H), 

3.75 (t, J = 4.7 Hz, 4H), 3.30 (t, J = 4.8 Hz, 4H). 
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b) 2-(Morpholinylsulfony l)aniline: A mixture of 1 -(moiphoHnylsulfonyl)-22-nitrobenzene 
(5.18 g, 19 mmol), as prepared in the preceding step, and 10% palladium ODn carbon (520 
mg) in ethanol (80 mL) and tetrahydrofiiran (80 mL) was stirred under hydroogen (balloon) 
for 5 h. The catalyst was removed by filtration through Celite. The filtrate waas concentrated 

5 to give the title compound as a yellow solid (4.50 g, 98%) which was directl;ly used for the 

next step without further purification. 

c) 2-(Morpholinyisulfonyl)phenyIsulfonyl chloride: The title compound! was prepared 
in 47% yield from 2-(morpholinylsulfonyl)aniline, as prepared in the prececding step, in a 
manner analogous to step a of Example 19. 'H-NMR (300 MHz, CDC1 3 ) 6 8J.43 (d, J = 7.4 

10 Hz, 1H), 8.24 (d, J = 7.4 Hz, 1H), 7.88 (m, 2H), 3.74 (t, J = 4.7 Hz, 4H) ; 3.36 i (t, J = 4.7 Hz, 

4H). 

d) 5-MethyI-3-[2-(morpholinyIsulfonyl)phenylsuIfonyloxy]phenol: The tititle compound 
was prepared in 60% yield from 2-(morphoIinylsulfonyl)phenylsulfonyH chloride, as 
prepared in the preceding step, in a manner analogous to step a of Examplde 1. 'H-NMR 

15 (300 MHz, CDCl 3 ) ( 8.25 (d, J = 7.8 Hz, lH) t 8.21 (d, J = 7.8 Hz. 1H), 7.80 i (t, J = 6.3 Hz, 

1H), 7.70 (t, J - 6.4 Hz, 1H), 6.60 (s, 1H), 6.54 (s, 1H), 6.49 (s, 1H), 3.73 ( (t, J = 4.7 Hz, 
4H), 3.36 (t, J = 4.7 Hz, 4H), 2.24 (s, 3H). 

e) 3-{5-Methyl-3-[(2-morpholinylsuIfonyI)phenyisulfonyloxy]phenoxy}piiropanol: The 

title compound was prepared in 83% yield from 55-methyl-3-[2- 
20 (morpholinylsulfonyl)phenylsulfonyloxy]phenol, as prepared in the precedding step, in a 

manner analogous to step b of Example 10. 1 H-NMR (300 MHz, CDC1 3 ) 6 83.25 (d, J = 7.8 
Hz, 1H), 8.21 (d, J = 7.8 Hz, 1H), 7.81 (t, J = 7.7 Hz, 1H), 7.70 (t, J = 7.6 1 Hz, 1H), 6.60 
(s, 2H), 6.56 (s, 1H), 4.36 (t, J = 6.7 Hz, 2H), 4.1 1 (t, J - 7.0 Hz, 2H), 3.75 » (t, J = 4.7 Hz, 
4H), 3.35 (t, J - 4.7 Hz, 4H), 2.24 (s, 3H) 2.05 (t, J = 7.0 Hz, 2H). 
25 f) A^3-[5-Methyl-(3-(2-morphoIinylsulfonyI) phenylsulfonyloxy]phenooxy]propoxy} 

phthalimide: The title compound was prepared in 83% yield from 3-{5-:-methyl-3-[(2- 
morpholinylsulfonyl)phenylsulfonyloxy]phenoxy}propanol, as prepared in i the preceding 
step, in a manner analogous to step d of Example 1 . 'H-NMR (300 MHz, CD0C1 3 ) 6 8.26 (d, 
J = 7.8 Hz, 1H), 8.21 (d, J = 7.8 Hz, 1H), 7.68-7.86 (m, 6H), 6.63 (s, 1H), 6.559 (s, 1H), 6.51 
30 (s, 1H), 4.36 (t, J = 6.7 Hz, 2H), 4.1 1 (t, J = 7.0 Hz, 2H), 3.72 (t, J = 4.7 Hzz, 4H), 3.36 (t, 

J = 4.7 Hz, 4H), 2.25 (s, 3H), 2.18 (t, J = 6.4 Hz, 2H). 
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g) 3-[5-MethyI-[3-(2-morpholinyIsuIfonyI)phenylsulfonyIoxy]phenoxy] poropoxyamine: 

The title compound was prepared in 95% yield from A^-{3-[5-)-methyI-[3-(2- 
morpholinylsulfonyl)phenylsuIfonyloxy]phenoxy]propoxy}phthalimide, as pprepared in the 
preceding step, in a manner analogous to step e of Example 1 . 'H-NMR (3003 MHz. CDC1 3 ) 
( 8.26 (d, J = 7.9 Hz, 1H), 8.20 (d, J = 7.8 Hz. 1H), 7.81 (t, J = 7.7 Hz, 1H), ',7.70 (t, J - 7.7 
Hz, 1H), 6.59 (s, 1H), 6.57 (s, 1H) 5 6.54 (s, 1H), 3.93 (t, J = 6.3 Hz, 2H), 3.799 (t, J = 6.2 Hz, 
2H), 3.73 (t, J = 4.7 Hz, 4H), 3.36 (t, J = 4.7 Hz, 4H), 2.25 (s, 3H), 2.00 (t, J = = 6.3 Hz, 2H). 

h) {3-[5-Methyl-3-(2-morpholinylsulfonyIphenylsulfonyloxy)phenaoxy]propoxy} 
guanidine hydrochloride: The title compound was prepared in 95% yiaeld from 3-[5- 
methyl-[3-(2-morpholinylsulfonyI)phenylsuifonyloxy]phenoxy]propoxyaminne, as prepared 
in the preceding step, in a manner analogous to step f of Example 1. ! H-NNVIR (300 MHz. 
DMSO-d 6 ) 6 8.21 (t, J = 8.0 Hz, 2H), 8.04 (t, J = 7.8 Hz, 1H), 7.92 (t, J = 7.8? Hz, 1H), 7.71 
(br s, 4H), 6.75 (s, 1H), 6.53 (s, 1H), 6.49 (s, 1H), 3.99 (t, J = 6.3 Hz, 2H), .-3.90 (t, J = 6.4 
Hz, 2H), 3.62 (t, J = 4.7 Hz, 4H), 3.25 (t, J = 4.7 Hz, 4H), 2.22 (s, 3H), 2.02 1 (t, J = 6.3 Hz, 
2H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matitrix) calcd. for 
C 21 H 38 N 4 0 8 S 2 : 529.1 (M + H), 551.1 (M + Na). Found: 528.9, 550.8. 

Example 15 

{3-[5-Methyl-3-(2-(acetylpiperazinylsulfonyl)phenylsulfon^ 
phenoxyjpropoxyjguanidine hydrochloride 

a) l-(Acetylpiperazinylsulfonyl)-2-nitrobcnzene: The title compound wvas prepared in 
87% yield from acetylpiperazine in a manner analogous to step a of Eg. 14. 1 'H-NMR (300 
MHz, CDC1 3 ) 6 7.99 (d, J = 6.8 Hz, 1H), 7.74 (m, 2H), 7.64 (d, J = 6.8 Hzz, 1H), 3.70 (t, 
J = 5.1 Hz, 2H), 3.57 (t, J = 5.0 Hz, 2H), 3.35 (t, J = 5.0 Hz, 2H), 3.27 (t, J == 5.1 Hz, 2H), 
2.10 (s,3H). 

b) 2-(Acetylpiperazinylsulfonyl)aniIine: The title compound was preparecd in 80% yield 
from l-(acetylpiperazinylsulfonyl)-2-nitrobenzene, as prepared in the preceeding step, in a 
manner analogous to step b of Example 14. This compound was directly useed for next step 
without further purification. 

c) 2-(AcetylpiperazinyisuIfonyl)phenylsulfonyl chloride: The title ccompound was 
prepared in 46% yield from 2-(acetylpiperazinylsulfonyl)aniline, as prepared in the 
preceding step, in a manner analogous to step a of Example 19. 'H-NM4R (300 MHz, 
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CDC1 3 ) 6 8.42 (d, J = 7.2 Hz, 1H), 8.27 (d, J = 7.3 Hz, 1H), 7.89 (m, 2H),, 3.27-3.68 (m, 
8H),2.10(s,3H). 

d) 5-MethyI-3-[2-(acefyIpcpipcrazinyIsulfonyl)phcnyIsuIfonyloxyJphecnoI: The title 
compound was prepared in 44% yield from 2-(acetylpiperazinylsulfonyl)pphenylsuIfonyl 
chloride, as prepared in the preceding step, in a manner analogous to step i a of Eg. 1 . 'H- 
NMR (300 MHz, CDC1 3 ) 6 8.26 (d, J = 7.8 Hz, 1H), 8.17 (d, J = 7.8 Hz, HH), 7.81 (t, J = 
7.7 Hz, 1H), 7.70 (t, J = 7.6 Hz, 1H), 7.16 (s, 1H), 6.55 (s, 1H), 6.51 (s, 1H)(), 6.45 (s, 1H), 
3.68 (t, J = 4.8 Hz, 2H), 3.55 (m, 2H), 3.46 (m, 2H), 3.29 (t, J = 4.9 Hz, 2HJ), 2.21 (s, 3H), 
2.09 (s, 3H). 

e) 3-{5-Methyl-3-[2-(aceryIpipcrazinylsulfonyI)phenyIsulfonyloxy]pheno3xy} propanol: 

The title compound was prepared in 76% yield from 55-methyI-3-[2- 
(acet>'lpepiperazinylsulfonyl)phenylsulfonyloxy]phenol, as prepared in the ppreceding step, 
in a manner analogous to step b of Example 10. 'H-NMR (300 MHz, CD0C1 3 ) 6 8.29 (d, 
J = 7.8 Hz, 1H), 8.19 (d, J = 7.8 Hz, 1H), 7.82 (t, J = 7.7 Hz, 1H), 7.71 (t, J== 7.7 Hz, 1H), 

6.61 (s, 1H), 6.56 (s, 1H), 6.53 (s, 1H), 4.00 (t, J = 6.0 Hz, 2H), 3.78 (m, 2H),), 3.65 (m, 2H), 

3.62 (m, 2H), 3.54 (m, 2H), 3.30 (m, 2H), 2.24 (s, 3H), 2.08 (s, 3H), 1 .97 (t, J f = 6.0 Hz, 2H). 

f) ^-{S-IS-Methyl-S-P^acetylpiperazinylsulfonyOphenylsuIfonyidoxylphenoxy] 
propoxy}phthalimide: The title compound was prepared in 89% yield from 33-{5-methyl-3- 
[2-(acetylpiperazinylsulfonyl)phenylsulfonyloxy]phenoxy}propanol, as pr-repared in the 
preceding step, in a manner analogous to step d of Example 1 . 'H-NMR (300D MHz, CDC1 3 ) 
6 8.31 (d, J = 7.8 Hz, 1H), 8.18 (d, J = 7.8 Hz, 1H), 7.44-7.86 (m, 6H), 6.653 (s, 1H), 6.57 
(s, 1H), 6.49 (s, 1H), 4.36 (t, J = 6.1 Hz, 2H), 4.10 (t, J = 6.0 Hz, 2H), 3.677 (m, 2H), 3.54 
(m, 2H), 3.48 (m, 2H), 3.28 (m, 2H), 2.25 (s, 3H), 2.18 (t. J = 6.1 Hz, 2H), :2.08 (s, 3H). 

g) 3-[5-Methyl-3-12-(acetylpiperazinylsulfonyI)phcnylsulfonyldoxy|phenoxy] 
propoxyamine: The title compound was prepared in 73% yield from N-{3-[55-methyl-3-[2- 
(acetylpiperazinylsulfonyl)phenylsulfonyloxy]phenoxy]propoxy}phthalimidde, as prepared 
in the preceding step, in a manner analogous to step e of Example 1 . 'H-NM4R (300 MHz, 
CDC1 3 ) 8 8.29 (d, J = 7.9 Hz, 1H), 8.18 (d, J = 7.8 Hz, 1H), 7.82 (t, J = 7.8 1 Hz, 1H), 7.70 
(t, J = 7.8 Hz, 1H), 6.60 (s, IH), 6.54 (s, 1H), 6.52 (s, 1H), 3.92 (t, J = 6.3 Hzz, 2H), 3.79 (t, 
J = 6.2 Hz, 2H), 3.67 (t, J = 5.5 Hz, 2H), 3.55 (t, J = 6.0 Hz, 2H), 3.48 (t, J == 5.8 Hz, 2H), 
3.30 (t, J = 5.6 Hz, 2H), 2.24 (s, 3H), 2.08 (s, 3H), 2.00 (t, J = 6.2 Hz, 2H). 
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h) {3-[5-Methyl-3-[2-(acetylpiperazinylsulfonyI)ph nylsulfonyIoxy]phenioxy]pr poxy} 
guanidinc hydrochloride: The title compound was prepared in 84% yideld from 3-[5- 
methyl-3-[2-(acetylpiperazinylsuIfonyl)phenylsulfonyloxy]phenoxy]propo>xyamine, as 
prepared in the preceding step, in a manner analogous to step f of Example 1 . 'H-NMR (300 
5 MHz, DMSO-d 6 ) 5 11.11 (brs, 1H), 8.19 (t, J = 7.9 Hz, 2H), 8.03 (t, J = 7.77 Hz, 1H), 7.91 

(t, J = 7.7 Hz, 1H), 7.71 (br s, 4H), 6.75 (s, 1H), 6.53 (s, 1H), 6.49 (s, 1H), :3.99 (t, J - 6.2 
Hz, 2H), 3.90 (t, J = 6.3 Hz, 2H), 3.50 (m, 4H), 3.32 (m, 2H), 3.24 (m, 2H», 2.22 (s, 3H), 
2.04 (t, J = 6.2 Hz, 2H), 1.99 (s, 3H). Mass spectrum (MALDI-TODF, a-cyano-4- 
hydroxycinnamic acid matrix) calcd. for C 23 H 3l N s OgS2: 570.2 (M + H), 5992.2 (M + Na). 
10 Found: 570.2 } 592.2. 



Example 16 

{3-[5-Methyt-3-(2-(N-methy[phenethylaminosulfonyl)ph^ 

propoxy/guanidine hydrochloride 

a) ^(A^Methylphcncthylaminosulfonyl^-nitrobenzene: The title ccompound was 
15 prepared in 94% yield from //-methylphenethylamine in a manner analogoous to step a of 

Example 14. 'H-NMR (300 MHz, CDC1 3 ) 6 7.93 (d, J = 7.7 Hz, 1H), 7.56^-7.68 (m, 3H), 
7.18-7.31 (m, 5H), 3.47 (t, J = 7.8 Hz, 2H), 2.92 (s, 3H), 2.90 (t, J = 7.6 Hza 2H). 

b) 2-(A r -MethylphenethyIaminosulfonyl)aniIine: The title compound wvas prepared in 
95% yield from l-(7v r -methylphenethylaminosulfonyl)-2-nitrobenzene ? as pprepared in the 

20 preceding step, in a manner analogous to step b of Example 14. This compounnd was directly 

used for next step without further purification. 

c) 2-(A r -MethylphenethyIaminosulfonyl)phenylsulfonyI chloride: The tititle compound 
was prepared in 40% yield from 2-(A^-methylphenethyIaminosulfonyl)anilinne, as prepared 
in the preceding step, in a manner analogous to step a of Example 19. 'H-NlVvTR (300 MHz, 

25 CDC1 3 ) 8 7.93 (d, J = 7.7 Hz, 1H), 8.10 (d, J = 7.6 Hz, 1H), 7.77 (t, J = 7.6 I Hz, 2H), 7.1 8- 

7.31 (m, 5H), 3.50 (t, J - 7.8 Hz, 2H), 2.94 (s, 3H), 2.90 (t, J = 7.6 Hz, 2H).|. 

d) 5-Methyl-3-[2-(7V-methylphenethylaminosulfonyI)phenyIsuIfonyloxyK] phenol: The 
title compound was prepared in 24% yield from 2-(7/-methylphenethylanminosulfonyl) 
phenylsulfonyl chloride, as prepared in the preceding step, in a manner anaioogous to step a 

30 of Eg. 1. "H-NMR (300 MHz, CDC1 3 ) 6 8.18 (d, J = 7.8 Hz, 1H), 8.12 (d, J == 7.8 Hz, 1H), 

7.73 (t, J = 7.7 Hz, 1H), 7.63 (t, J « 7.7 Hz, 1H), 7.17-7.29 (m, 5H), 6.59 (ss, 1H), 6.53 (s, 
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1H), 6.49 (s, 1H), 3.56 (t, J = 7.8 Hz, 2H), 2.96 (s, 3H), 2.92 (t, J = 7.7 Hz,, 2H), 2.22 (s, 
3H). 

e) 3-{5-MethyI-3-[2-(A L methylphenethyIaminosuIfonyl) phenylsulfonyloxxy] phcnoxy} 
propanol: The title compound was prepared in 73% yield from 5-meethyl-3-[2-(//- 

5 methylphenethyJaminosulfonyl)phenylsulfonyloxy]phenol, as prepared in the pDreceding step, 

in a manner analogous to step b of Example 10. 'H-NMR (300 MHz, CDC1J 3 ) 6 8.20 (d, J 
= 7.9 Hz, 1H), 8.13 (d, J = 7.8 Hz, 1H), 7.74 (t, J = 7.7 Hz, 1H), 7.63 (t, J == 7.7 Hz, 1H), 
7.17-7.29 (m, 5H), 6.59 (s, 1H), 6.57 (s, 1H), 6.53 (s, 1H), 3.99 (t, J = 6.0 Hza 2H), 3.80 (t, 
J = 5.9 Hz, 2H), 3.55 (t, J = 7.8 Hz, 2H), 2.97 (s, 3H), 2.92 (t, J = 7.7 Hz, 2H),i, 2.22 (s, 3H), 
10 1.96 (t, J = 6.0 Hz, 2H). 

f) iV-{3-[5-MethyI-3-[2-yV-methylphenethyIaminosuIfonyI)phenyllsuIfonyloxy] 
phenoxy] pro poxy} phthalimide: The title compound was prepared in 63% ; yield from 3- 
{5-methyl-3-[2-(//-methylphenethylaminosulfonyl)phenylsulfonyloxy]phenoDxy}propanol, 
as prepared in the preceding step, in a manner analogous to step d of Examplee 1. 'H-NMR 

15 (300 MHz, CDC1 3 ) 6 8.22 (d, J = 7.8 Hz, 1H), 8.13 (d, J = 7.8 Hz, 1H), 7.83 ((m, 2H), 7.74 

(m, 3H), 7.63 (t, J = 7.7 Hz, 1H), 7.17-7.29 (m, 5H), 6.62 (s, 1H), 6.59 (s, 1H)J, 6.52 (s, 1H), 
4.35 (t, J = 6.0 Hz, 2H), 4.08 (t, J = 6.1 Hz, 2H), 3.57 (t, J = 7.8 Hz, 2H), 2.977 (s, 3H), 2.92 
(t, J = 7.7 Hz, 2H), 2.24 (s, 3H), 2.17 (t, J = 6.0 Hz, 2H). 

g) S-fS-Methyl-P-CZ-N-methylphenethylaminosuIfonyl) phenylsulfonyloxxy] phenoxy] 
20 propoxyamine: The title compound was prepared in 90% yield from 7V-{3-[5-5-methyl-3-[2- 

(A^-memylphenethylaminosulfonyl)phenylsulfonyloxy]phenoxy]propoxy}phhthalimide, as 
prepared in the preceding step, in a manner analogous to step e of Examplee 1. 'H-NMR 
(300 MHz, CDCI3) 6 8.21 (d, J = 7.9 Hz, 1H), 8.13 (d, J = 7.9 Hz, 1H), 7.74 ((t, J = 7.8 Hz, 
2H), 7.62 (t, J = 7.7 Hz, 1H), 7.17-7.29 (m, 5H), 6.58 (s, 2H), 6.55 (s, 1H), 33.91 (t, J = 6.2 
25 Hz, 2H), 3.80 (t, J = 6.1 Hz, 2H), 3.57 (t, J = 7.8 Hz, 2H), 2.97 (s, 3H), 2.92 ((t, J = 7.7 Hz, 

2H), 2.23 (s, 3H), 1.99 (t, J = 6.2 Hz, 2H). 

h) {3-[5-MethyI-3-(2-(A'-inethylphenethylaminosulfonyl)phenylsuIfonyloDxy)phenoxy] 
propoxy}guanidine hydrochloride: The title compound was prepared in 84*% yield from 
3-[5-methyl-3-[2-(A r -methylphenethylaminosulfonyl)phenylsuilfonyloxy] 

30 phenoxy]propoxyamine, as prepared in the preceding step, in a manner analopgous to step f 

of Example 1. 'H-NMR (300 MHz. DMSO-d 6 ) 6 1 1.01 (br s, 1H), 8.14 (d, J = 7.9 Hz, 1H), 
8.07 (d, J = 7.9 Hz, 1H), 7.97 (t, J = 7.8 Hz, 2H), 7.86 (t, J = 7.7 Hz, 1H), 7.(.63 (br s, 4H), 
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7.17-7.29 (m, 5H), 6.74 (s, 1H), 6.54 (s, 1H), 6.51 (s, 1H), 3.98 (t, J = 6.2 Hzz, 2H), 3.90 (t, 
J = 6. 1 Hz, 2H), 3.53 (t, J = 7.8 Hz, 2H), 2.94 (s, 3H), 2.87 (t, J = 7.7 Hz, 2H», 2.21 (s, 3H), 
2.01 (t, J = 6.2 Hz, 2H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxyvcinnamic acid 
matrix) calcd. for C 23 H 31 N 5 0 8 S 2 : 577.2 (M + H), 599.2 (M + Na). Found: 5777.1, 599.0. 

Example 1 7 

{3-[5-Methoxy-3-(2-methylsulfonylphenylsulfonyloxy)phenoxyy] 
propoxyjguanidine hydrochloride 

a) 5-Methoxy-3-[2-(methylsulfonyI)phenybulfonyloxy| phenol: The title ccompound was 
prepared in 80% yield from 2-methyIsulfonylbenzenesulfonyl chloDride and 5- 
methoxyresorcinol in a manner analogous to step a of Example 1 . 'H-NM4R (300 MHz, 
CDC1 3 ) 6 8.42 (d, J = 7.8 Hz, 1H), 8.13 (d, J = 7.8 Hz, 1H), 7.88 ft, J = 7.8 : Hz. 1H), 7.75 
(t, J = 7.7 Hz, 1H), 6.36 (s, 1H), 6.31 (s, 1H), 6.28 (s, 1H), 3.68 (s, 3H), 3.435 (s, 3H). 

b) 3-{5-Methoxy-3-[2-(methylsuIfonyl)phenylsulfonyloxyJphenoxy}propaanoI: The title 
compound was prepared in 72% yield from 5-nmethoxy-3-[2- 
(methylsulfonyl)phenylsulfonyloxyjphenol, as prepared in the preceding stepp, in a manner 
analogous to step b of Example 10. 'H-NMR (300 MHz, CDC1 3 ) 6 8.44 (d, J = = 7.8 Hz, 1H), 
8.14 (d, J = 7.8 Hz, 1H), 7.88 (t, J = 7.7 Hz, 1H), 7.75 (t, J = 7.7 Hz, 1H), 6.400 (s, 1H), 6.38 
(s, 1H), 6.33 (s, 1H), 4.13 (t, J = 6.3 Hz, 2H), 3.99 (t, J = 6.0 Hz, 2H), 3.69 (ss, 3H), 3.45 (s, 
3H), 1.97 (t, J = 6.0 Hz, 2H), 1.67 (br s ? 1H). 

c) ^-{S-IS-Methoxy-S-Il^methylsuIfonyOphenylsuIfonyloxyJphenooxylpropoxy} 
phthalimide: The title compound was prepared in 88% yield from 3-{5-nmethoxy-3-[2- 
(methylsulfonyI)phenylsulfonyloxy]phenoxy}propanol, as prepared in the poreceding step, 
in a manner analogous to step d of Example 1 . 1 H-NMR (300 MHz, CDC1 3 ) ) 6 8.45 (d, J = 
7.8 Hz, 1H), 8.14 (d, J = 7.8 Hz, 1H), 7.74-7,89 (m, 6H), 6.37 (s, 3H), 4.46 1 (t, J = 6.2 Hz, 
2H), 4.10 (t, J = 6.1 Hz, 2H), 3.69 (s, 3H), 3.45 (s, 3H), 2.18 (t 5 J - 6.1 Hz, 22H). 

d) 3-[5-Methoxy-3-[2-(methyIsuIfonyl)phenyIsuIfonyloxy]phenoxyJpropo>xyamine: The 
title compound was prepared in 79% yield from A r -{3-[5-nmethoxy-3-[2- 
(methylsulfonyl)phenylsulfonyloxy]phenoxy]propoxy} phthalimide, as preepared in the 
preceding step, in a manner analogous to step e of Example 1 . 'H-NMR (300 » MHz, CDC1 3 ) 
6 8.45 (d, J = 7.8 Hz, 1H), 8,13 (d, J = 7.8 Hz, 1H), 7.88 (t, J = 7.7 Hz, 1H), 77.75 (t, J = 7.7 
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Hz, 1H), 6.38 (s, 1H), 6.36 (s, 1H), 6.32 (s, 1H), 5.40 (br s, 2H), 3.92 (t, J == 6.3 Hz, 2H), 
3.78 (t, J = 6.1 Hz, 2H), 3.69 (s, 3H), 3.45 (s, 3H), 1.99 (t, J = 6.2 Hz, 2H). 
e) {3-[5-Methoxy-3-(2-methylsulfonylphenylsulfonyIoxy)phenoxylpropoxxy}guanidine 
hydrochloride: The title compound was prepared in 71% yield from 3-[5-rniethoxy-3-[2- 
5 (methylsulfonyl)phenylsulfonyloxy]phenoxy]propoxyamine, as prepared in 1 the preceding 

step, in a manner analogous to step f of Example 1 . 'H-NMR (300 MHz, DMSSO-d 6 ) 6 11.14 
(br s, 1H), 8.37 (d, J = 7.8 Hz, 1H), 8.13 (m, 2H), 7.97 (t, J = 7.7 Hz, 1H), 7/.71 (br s, 4H), 
6.48 (s, 1H), 6.31 (s, 1H), 6.26 (s, 1 H), 3.99 (t, J = 6.2 Hz, 2H), 3.90 (t, J = 6.3 1 Hz, 2H), 3.66 
(s, 3H), 3.47 (s, 3H), 2.01 (t, J = 6.2 Hz, 2H). Mass spectrum (MALDI-TOBF, a-cyano-4- 
10 hydroxycinnamic acid matrix) calcd. for C l8 H 23 N 3 0 8 S 2 : 474.1 (M + H), 4966.1 (M + Na). 

Found: 474.0, 496.0. 

Example 18 

{3-[5-Ethyl-3-(2-methylsulfonylphenytsulfonyloxy)phenoxy/propooxy} 
guanidine hydrochloride 

15 a) 5-EthyI-3-[2-(methylsulfonyl)phenylsulfonyloxy]phcnol: The title coompound was 

prepared in 89% yield from 2-methylsulfonylbenzenesulfonyl chloride and 5-etthylresorcinol 
in a manner analogous to step a of Eg. 1 . 'H-NMR (300 MHz, CDC1 3 ) 5 8.43 ((d, J = 7.8 Hz, 
1H), 8.09 (d, J = 7.8 Hz, 1H), 7.87 (t, J = 7.8 Hz, 1H), 7.73 (t, J = 7.7 Hz, 1H),|, 6.56 (s, 2H), 
6.52 (s, 1H), 5.59 (br s, 1H), 3.45 (s, 3H), 2.49 (q, J = 7.6 Hz, 2H), 1.09 (t, J = 7.6 Hz, 3H). 

20 b) 3-{5-EthyI-3-[2-(methylsuIfonyI)phenylsuIfonyloxy]phenoxy}propan(ioI: The title 

compound was prepared in 82% yield from 5-ethyl-3-[2-(methylsulfonyl)phenyylsulfonyloxy] 
phenol, as prepared in the preceding step, in a manner analogous to step b off Example 10. 
'H-NMR (300 MHz, CDC1 3 ) 8 8.45 (d, J = 7.8 Hz, 1H), 8.10 (d, J = 7.8 Hz, 11H), 7.88 (t, J 
= 7.7 Hz, 1H), 7.73 (t, J = 7.8 Hz, 1H), 6.62 (s, 1H), 6.61 (s, 1H), 6.57 (s, 1HI), 4.01 (t, J = 

25 6.0 Hz, 2H), 3.82 (t, J = 6.0 Hz, 2H), 3.45 (s, 3H), 2.5 1 (q, J - 7.6 Hz, 2H), 1 1 .09 (t, J - 7.6 

Hz, 3H). 
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c) ^-{S-IS-Ethyl-S-JZ-Cmcthylsulfony^phenylsuIfonyloxylpheno xyjprop xy} 
phthalimide: The title compound was prepared in 97% yield from 3-{5-ethyH-3-[(2-methyl- 
su!fonyl)phenylsulfonyloxy]phenoxy}propanoI, as prepared in the proceeding step, in a 
manner analogous to step d of Eg. 1 . 'H-NMR (300 MHz, CDC1 3 ) 6 8.45 (d, J J = 7.8 Hz, 1 H), 
8.10 (d, J = 7.8 Hz, 1H), 7.74-7.90 (m, 6H), 6.65 (s, IH), 6.57 (s, 2H), 4.377 (t, J = 6.2 Hz, 
2H), 4.12 (t, J = 6.1 Hz, 2H), 3.46 (s, 3H), 2.51 (q, J - 7.6 Hz, 2H), 1.10 (t, J f = 7.6 Hz, 3H). 

g) 3-[5-EthyI-3-[2-(methylsulfonyI)phenylsulfonyloxy]phenoxy]propo»xyamine: The 
title compound was prepared in 78% yield from //-{33-[5-ethyl-3-[2- 
(methylsulfonyl)phenylsulfonyloxy]phenoxy]propoxy}phthalimide, as prrepared in the 
preceding step, in a manner analogous to step e of Example 1 . 'H-NMR (3000 MHz, CDC1 3 ) 
6 8.45 (d, J = 7.8 Hz, 1H), 8.09 (d, J = 7.8 Hz, IH), 7.87 (t, J = 7.7 Hz, 1H), ; 7.73 (t, J = 7.7 
Hz, IH), 6.61 (s, 1H), 6.59 (s, 1H), 6.56 (s, 1H), 3.93 (t, J = 6.2 Hz, 2H), 3.811 (t, J - 6.1 Hz, 
2H), 3.45 (s, 3H), 2.50 (q, J - 7.6 Hz, 2H), 1.09 (t, J - 7.6 Hz, 3H). 

h) {3-[5-Ethyl-3-(2-methyIsuIfonylphenyIsulfonyloxy)phenoxylpropooxy}guanidine 
hydrochloride: The title compound was prepared in 82% yield from 33-[5-ethyl-3-[2- 
(methylsulfonyl)phenylsulfonyloxy]phenoxy]propoxyamine, as prepared inn the preceding 
step, in a manner analogous to step f of Example 1 . 'H-NMR (300 MHz, DMSSO-d 6 ) 6 11.17 
(br s ? 1H), 8.37 (d, J = 7.8 Hz, 1H), 8.08 (m, 2H), 7.95 (t, J = 7.6 Hz, 1H), 77.73 (br s, 4H), 
6.77 (s, IH), 6.54 (s, 1H), 6.48 (s, 1H) ? 4.00 (t, J = 6.2 Hz, 2H), 3.91 (t, J = 6.33 Hz, 2H), 3.47 
(s, 3H), 2.50 (q, J = 7.6 Hz, 2H), 1 .02 (t, J = 7.6 Hz, 3H). Mass spectrum ((MALDI-TOF, 
a-cyano-4-hydroxycinnamic acid matrix) calcd. for C l9 H 25 N 3 0 7 S 2 : 472.1 (M - + H), 494.1 (M 
+ Na), 510.1 (M + K). Found: 472.0, 493.9, 509.9. 

Example 19 

{3-[5-Methyl-3-(2-(phenylsulfonyl)phenylsulfonyloxy^ 

guanidine hydrochloride 

a) 2-(PhenylsulfonyI)benzenesulfonyI chloride: To a solution of 2- 

(phenylsulfonyl)aniline (2.33 g, 10 mmol) in 30% aqueous hydrochloric accid (4 mL) was 

added 40 % aqueous sodium nitrite (4 mL) at 0-5 °C. After 1 5 minute, to thes diazo solution 

were added 30% aqueous hydrochloric acid (10 mL), copper sulfate (50 ■ mg) and 40% 

aqueous sodium bisulfite (10 mL) at 5-10°C. The mixture was stirred for 330 minutes and 

additional water (30 mL) was added. The mixture was extracted into dichldoromethane (3 
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x 40 mL) and the dichloromethane solution was washed with brine (40 mL) aand dried over 
Na 2 S0 4 . After removing the solvent in vacuo, the residue was purified by / flash column 
chromatography (dichloromethane) to give the title compound as a white solidd (2.1 g, 66%). 
'H-NMR (300 MHz, CDC1 3 ) 6 8.62 (d, J = 7.8 Hz, 1H), 8.34 (d, J = 7.9 Hz, 11H), 7.85-7.98 
5 (m, 4H), 7.48-7.63 (m, 3H). 

b) A^A rf -(Bis-^r/-butyIoxycarbonyI)-{3-[5-methyI-3-(2-(pheenyIsuIfonyl) 
phenvlsulfonyloxy)phenoxy]propoxy}guanidine: To a solution of (.(A^A^'-bis-/er/- 
butyloxycarbonyl)-{3-[(3-hydroxy-5-methyl)phenoxy)propoxy}guanidine I (88 mg, 0.2 
mmol), as prepared in step f of Example 20, and triethylamine (0.2 mL) in dicchloromethane 

10 (10 mL) was added 2-(phenyisulfonyl)benzenesulfonyl chloride (64 mg, 00.2 mmol), as 

prepared in the preceding step. The mixture was stirred at ambient temperrature for 2 h. 
Additional dichloromethane (50 mL) was added. The dichloromethane solutioon was washed 
with 1 0% citric acid (2 x30 mL) and brine (30 mL) and dried over Na^C^. AVfter removing 
the solvent, the residue was purified on a Waters Sep-Pak (10 g silica, dichloDromethane) to 

15 give the title compound as a colorless foam (109 mg, 75%). 'H-NMR (300 1 MHz, CDC1 3 ) 

6 9.08 (s, 1H), 8.64 (d, J = 7.9 Hz, 1H), 8.07 (d, J = 7.8 Hz, 1H), 7.97 (d, J = 7.9 Hz, 2H), 
7.89 (t, J = 7.8 Hz, 1H), 7.7 1 (t, J = 7.8 Hz, 2H), 7.56 (d, J = 7.2 Hz, 1H), 7.49 > (t, J = 7.1 Hz, 
2H), 6.59 (s, 1H), 6.57 (s, 1H), 6.53 (s, 1H), 3.19 (t, J = 6.2 Hz, 2H), 3.94 ((t, J = 6.2 Hz, 
2H), 2.91 (s,3H), 2.23 (s, 3H), 2.11 (t, J = 6.2 Hz, 2H), 1.49 (s, 18H). 

20 c) {3-[5-Methyl-3-(2-(phenylsulfonyI)phenyIsuIfonyIoxy)phenoxy]propo>xy}guanidine 

hydrochloride: To a solution of A^7V-(bis-/err-butyloxycarbonyl)-{3-[5)-methyl-3-(2- 
phenylsulfonylphenylsulfonyloxy)phenoxy]propoxy}guanidine (108 mg, 0.1.15 mmol), as 
prepared in the preceding step, in dichloromethane (5 mL) was added trifluaoroacetic acid 
(2 mL). The mixture was stirred at ambient temperature for 3 h and then thae solvent was 

25 evaporated in vacuo. The residue was dissolved in dichloromethane (50 mL),), washed with 

2 N K 2 C0 3 (2 x 30 mL) and dried over NajSCV After the solvent was ewaporated, the 
residue was converted to the HC1 salt with methanolic HC1 and purified on sa Waters Sep- 
Pak (5 g silica, 10 % methanol in dichloromethane) to give the title compound! as a colorless 
foam (78 mg, 93%). 'H-NMR (300 MHz, DMSO-d 6 ) 6 1 1.05 (brs, 1H), 8.62 ((d, J = 7.9 Hz, 

30 1H), 8.13 (m, 2H), 7.98 (d, J = 8.1 Hz, 1H), 7.93 (m, 2H), 7.69 (d, J = 7.6 Hzz, 1H), 7.60 (t, 

J = 7.8 Hz, 2H), 7.20 (br s, 4H), 6.74 (s, 1H), 6.47 (s, 1H), 6.45 (s, 1H), 3.98 <(t, J = 6.3 Hz, 
2H), 3.88 (t, J = 6.3 Hz, 2H), 2.91 (s, 3H), 2.21 (s, 3H), 2.00 (t, J = 6.3 Hlz, 2H). Mass 
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spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for r C^H^l^O^: 
520.1 (M + H), 542.1 (M + Na). Found: 520.3, 542.2. 

Example 20 

{3-[5-Methyl-3-(2-(4-ethyloxycarbonyl)piperidinylsutfonylphen^ 
5 phenoxyjpropoxyjguanidine hydrochloride 

a) 3-BenzyIoxy-5-methyIpheaol: Orcinol monohydrate (7.10 g, 50 mnmol) in N t N- 
dimethylformamide (20 mL) was added drop wise to a mixture of NaH (955%, 2.4 g, 100 
mmol) in A^//-dimethylformamide (60 mL) and the mixture was stirred at rooom temperature 
for 20 min. Benzyl bromide (8.55 g, 50 mmol) in //.//-dimethylformamidee (20 mL) was 

10 added drop wise to the mixture and stirred at room temperature for 2 hours. Water (100 mL) 

was added slowly to the reaction mixture. The reaction mixture was extraccted with ethyl 
acetate (3x100 mL) and then the organic phase was washed with brine (2x50 J mL) and dried 
over Na 2 S0 4 . After the solvent was evaporated, the residue was purified byy flash column 
chromatography (silica gel, 3 : 1 hexane : ethyl acetate) to give the title ccompound as a 

15 yellow oil (5.20 g, 48%). 'H-NMR (300 MHz, CDCI 3 ) 5 7.39 (m, 5H), 6.40 (ss, 1H), 6.29 (t, 

J = 5.3 Hz, 1H), ), 6.26 (s, 1H), 5.25 (s, 1H), 4.99 (s, 2H), 2.26 (s, 3H). 

b) 3-[(3-Benzyloxy-5-methyl)phenoxy]propanol: 3-Benzyloxy-5-methylpbhenoI (5.20 g, 
24 mmol), as prepared in the preceding step, was stirred with 3-bromopropaanol (3.6 g, 26 
mmol) and Cs 2 C0 3 (8.2 g, 25 mmol) in acetonitrile (80 mL) at 50 °C oveernight. After 

20 cooling to room temperature, the solid was removed by filtration. Thae filtrate was 

concentrated in vacuo and the residue was purified by flash column chromaatography (1:2 
to 1: 1 ethyl acetate : hexane) to give the title compound as a yellow oil (4.33 g, 66%). 'H- 
NMR (300 MHz, CDC1 3 ) 6 7.38 (m, 5H), 6.41 (s, 1H), 6.36 (s, 2H), 5.01 (ss, 2H), 4.07 (t, 
J = 6.3 Hz, 2H), 3.83 (t, J = 6.0 Hz, 2H), 2.29 (s, 3H), 2.05 (m, 2H). 

25 c) A L {3-[(3-Benzyloxy-5-methyl)phenoxy]propoxy}phthaIimide: To a solilution of 3-[(3- 

benzyloxy-5-methyl)phenoxy]propanol (4.2 g, 15.0 mmol), as prepared in 1 the preceding 
step, triphenylphosphine (4.5 g, 17.0 mmol) and W-hydroxyphthalimide (2,8 * g, 17.0 mmol) 
in tetrahydrofuran (100 mL) was added diethyl azodicarboxylate (3.0 g, 17.0 r mmol) at 0°C 
The reaction mixture was stirred at ambient temperature overnight. The reaaction mixture 

30 was concentrated in vacuo and ethyl acetate (100 mL) was added to the residdue. The solid 

was removed by filtration and the filtrate was concentrated in vacuo. Thae residue was 
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purified by flash column chromatography (dichloromethane) to give the title c compound as 
a pale yellow oil (5.0 g, 89 %). 'H-NMR (300 MHz. CDC1 3 ) 6 7.82 (d, J = 8.2 1 Hz, 2H), 7.74 
(d, J = 8.3 Hz, 2H), 7.38 (m, 5H), 6.41 (s, 1H), 6.39 (s, 1H), 6.38 (s, 1H), 5.022 (s, 2H), 4.40 
(t, J = 6.3 Hz, 2H), 4.19 (t, J = 6.1 Hz, 2H), 2.29 (s, 3H), 2.23 (t, J = 6.2 Hz, , 2H). 
5 d) {3-[(3-Benzyloxy-5-methyI)phenoxy]propoxy}amine: //-{S-IP-IBenzyloxy^- 

methyl)phenoxy]propoxy}phthalimide (2.25 g, 6.0 mmol), as prepared in the poreceding step, 
was stirred with 40% aqueous methylamine (4.8 mL, 60 mmol) in ethanol I (60 mL) and 
tetrahydrofuran (20 mL) for 1 h. The reaction mixture was concentrated in i vacuo to give 
a white solid. Flash column chromatography (20% ethyl acetate in dichloronmethane) gave 
10 the title product as a colorless oil (1.40 g, 82%). 'H-NMR (300 MHz, CDCC1 3 ) 6 7.40 (m, 

5H), 6.41 (s, 1H), 6.36 (s, 2H), 5.35 (br s, 2H), 5.00 (s, 2H), 4.00 (t, J = 6.3 IHz, 2H), 3.83 
(t, J = 6.2 Hz, 2H), 2.29 (s, 3H), 2.04 (t, J = 6.3 Hz, 2H). 

e) (yV,A r -Bis-/er/-butyIoxycarbonyI)-{3-[(benzyloxy-5-methyl)pheno3xy]propoxy} 
guanidine: To a solution of 3-[(3-benzyloxy-5-methyl)phenoxy]propoxyaminne (1 .75 g, 6.0 

15 mmol), as prepared in the preceding step, in MW-dimethylformamide (20 mkL) was added 

(MA^-bis-r^rf-butyloxycarbonyO-l/Z-pyrazole-carboxamidine (2.2 g, 7.0 rmmol). The 
mixture was stirred at ambient temperature overnight. The solvent was evapporated under 
high vacuum and the residue (3.8 g) was directly used in the next step withoutit purification. 

f) (A r ,A^'-Bis-/er/-butyloxycarbonyl)-{3-[(3-hydroxy-5-methyl)pheno3xy)propoxy} 
20 guanidine: A mixture of (//,A^-bis-/er/-butyloxycarbonyl)-{3-[(benzyloDxy-5-methyl) 

phenoxy]propoxy} guanidine (3.8 g), as prepared in the preceding step, and 100% palladium 
on carbon (400 mg) in ethanol (30 mL) and THF (30 mL) was stirred unader hydrogen 
(balloon) overnight. The catalyst was removed by filtration through Celite annd the filtrate 
was concentrated in vacuo. The residue was purified by flash column chromatitography (3 : 1 
25 etherrhexane) to give the title compound as a white foam (2.45 g, 93%). 'fH-NMR (300 

MHz, CDC1 3 ) 8 9.09 (s, 1H), 7.74 (br s, 1H), 6.33 (s, 1H), 6.29 (s, 1H), 6.277 (s, 1H), 4.20 
(t, J = 5.9 Hz, 2H), 4.03 (t, J = 6.1 Hz, 2H), 2.25 (s, 3H), 2.15 (pentet, J = 5.9 IHz, 2H), 1.49 
(s, 18H). 
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g) 1,2-Benzenedisulfonic anhydride: A mixture of 1 ,2-benzenedilisulfonic acid 
dipotassium salt (20 g, 0.064 mol) in fuming sulfuric acid (100 mL) was heatited at 70-75 °C 
overnight. The reaction mixture was slowly poured onto ice and the precipitaate was quickly 
collected by filtration. The solid was treated with benzene (500 mL) aand dried over 

5 anhydrous sodium sulfate. The solvent was filtered and evaporated to » give the title 

compound as a crystalline solid (7.0 g, 50% yield), mp 182-3°C. 'H-NM4R (300 MHz, 
CDC1 3 ) 6 8.02-8.09 (m, 4H). 

h) A^HBis-terf-buryloxycarto^ 

piperidinylsulfonylphenylsulfonyloxy)phenoxy]propoxy}guanidine: Tco a solution of 

10 1 ,2-benzenedisulfonic anhydride (440 mg, 2.0 mmol), as prepared in preceeding step, and 

//.//-diisopropylethylamine (360 |iL, 2.0 mmol) in dichloromethane (20 mnL) was added 
ethyl isonipecotate (315 mg, 2.0 mmol). After stirring the mixture for 44 h at ambient 
temperature, oxalyl chloride (160 uL, 2.0 mmol) and 5 drops of A^Af-dimetlthylformamide 
were added. The mixture was stirred for another 4 h. (A^//-Bis-rer/-butyloxyycarbonyl)-{3- 

15 [(3-hydroxy-5-methyl)phenoxy)propoxy}guanidine (700 mg, 1 .6 mmol), as pprepared in step 

f, and //.//-diisopropylethylamine (360 (L, 2.0 mmol) were added to the : mixture. The 
mixture was stirred at ambient temperature overnight and then additional dicchloromethane 
(100 mL) was added. The solution was washed with 1 0% citric acid (3 x 50 l mL) and brine 
(50 mL), and dried over NaoS0 4 . After the solvent was evaporated in vacuo, tithe residue was 

20 purified by flash column chromatography (dichloromethane to 10% etkhyl acetate in 

dichloromethane) to give the title compound as a colorless foam (1.04 g, 8 11%). 'H-NMR 
(300 MHz, CDCI 3 ) 6 9.08 (s, 1H), 8.28 (d, J = 7.9 Hz, 1H), 8.15 (d, J = 7.8 5 Hz, 1H), 7.78 
(t, J = 7.7 Hz, 1H), 7.68 (t, J = 7.8 Hz, 1H), 7.66 (t, J = 7.7 Hz, 1H), 6.58 (ss, 1H), 6.56 (s, 
1H), 6.50 (s, 1H), 4.18 (t, J = 6.2 Hz, 2H), 4.12 (q, J = 7.1 Hz, 2H), ?.94 (t, J = = 6.2 Hz, 2H), 

25 3.84 (m, 2H), 2.97 (t, J = 10.3 Hz, 2H), 2.41 (m, 1H), 2.23 (s, 3H), 2.10 (t, J 6.2 Hz, 2H), 

1.95 (m, 2H), 1.79 (m, 2H), 1.49 (s, 18H), 1.23 (t, J =7.1 Hz, 3H). 

i) {3-[5-Methyl-3-(2-(4-ethyloxycarbonyl)piperidinyIsulfonylphenyykulfonyloxy) 
phenoxy] pro poxy Jguanidine hydrochloride: To a solution of i N t N'-(bis-tert- 
butyloxycarbonyl)-{3-[5-methyl-3-(2-(4-ethyloxycarbonyl)ppiperidinyl 

30 sulfonylphenylsulfonyloxy)phenoxy]propoxy}guanidine (270 mg, 0.34 mmobi), as prepared 

in the preceding step, in dichloromethane (10 mL) was added trifluoroacetic < acid (4.0 mL). 
The mixture was stirred at ambient temperature for 3 h and the solvent was 5 evaporated in 
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vacuo. The residue was dissolved in dichloromethane (50 mL), washed with i 2 N K 2 C0 3 (2 
x 30 mL) and dried over N^SO^ After the solvent was evaporated, the residuue was purified 
by flash column chromatography (10% methanol in dichloromethane) and coonverted to the 
HC1 salt (1 eq. methanolic HC1 and concentration) to give the title compoundd as a colorless 
foam (175 mg, 85%). ! H-NMR (300 MHz, DMSO-d 6 ) 6 8.20 (d, J = 7.9 Hzz, 1H), 8.15 (d, 
J = 7.9 Hz, 1H), 8.01 (t, J = 7.7 Hz, 1H), 7.88 (t, J = 7.7 Hz, 1H), 6.73 (s, 1H», 6.51 (s, 1H), 
6.41 (s, 1H), 6.25 (br s, 4H), 4.05 (q, J = 7.1 Hz, 2H), 3.93 (t, J = 6.4 Hz, 2H)J, 3.76 (m, 2H), 
3.71 (t, J = 6.1 Hz, 2H), 2.93 (t, J = 10.2 Hz, 2H), 2.50 (m, 1H), 2.21 (s, 3H),., 1.88 (m, 4H), 
1.55 (m, 2H), 1.16 (t, J =7.1 Hz, 3H). Mass spectrum (MALDI-TODF, <x-cyano-4- 
hydroxycinnamic acid matrix) calcd. for C 25 H 34 N 4 0 9 S 2 : 599.2 (M + H), 6221.2 (M + Na). 
Found: 599.2 ; 621.3. 

Example 21 

2-l5~Methyl-3-(2-(methylsulfonyl)phenylsulfonyloxy)phenoxyfa 
a) 2-l5-Methyl-3-(2-(methyIsulfonyI)phenyIsulfonyloxy)phenoxy]ethoxxytoluene: A 
solution of 5-methyl-3-[2-(methylsulfonyl)phenylsulfonyIoxy]phenol (505 mpg, 1 .47 mmol), 
as prepared in step a of Example 8, 2-benzyloxyethanol (209 ^iL, 1.477 mmol), 1,1'- 
(azodicarbonyl)dipiperidine (444 mg, 1.76 mmol) and anhydrous tetrahydro^furan (10 mL) 
was cooled to 0°C under nitrogen. Neat tri-W-butylphosphine (0.44 mL, 1 . -77 mmol) was 
added over 3.5 minutes. The solution was stirred at 0°C for 1 hour and thhen at ambient 
temperature overnight. Diethyl ether was added and the mixture was filtered. . The solid was 
discarded and the filtrate was concentrated in vacuo. The product was puurified by flash 
column chromatography through 40 g of silica gel using 0% to 0.5% diliethyl ether in 
dichloromethane to give the title compound (495 mg, 71%) as a colorless soolid. 'H-NMR 
(300 MHz, CDC1 3 ) 6 8.44 (dd, 1H, J = 7.9, 1.3 Hz), 8.10 (dd, 1H, J = 7.9, 1.33 Hz), 7.85 (td, 
1H, J = 7.7, 1.4 Hz), 7.71 (td, 1H, J = 7.7, 1.4 Hz), 7.28 - 7.37 (m, 5H), 6.58 6.63 (m, 3H), 
4.60 (s, 2H), 4.02 (m, 1H), 3.76 (m, 1H), 3.45 (s, 3H), 2.23 (s, 3H). NMass spectrum 
(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 23 H 24 0 : ) 7 S 2 : 499.1 (M 
+ Na). Found: 498.7. 
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b) 2-[5-MetbyI-3-(2-(methylsulfonyl)phenylsulfonyloxy)phenoxy]cthannol: A mixture 
of 2-[5-methyl-3-(2-(methyIsuIfonyI)phenylsulfonyloxy)phenoxy] ethoxytobluene (480 mg, 
1.01 mmol), as prepared in the preceding step, 10% palladium on activateed carbon (48.2 
mg), ethanol (2 mL) and tetrahydrofuran (9 mL) was stirred at ambient temnperature under 

5 hydrogen (balloon) for 45 minutes. The mixture was filtered through Celite : and the filtrate 

was concentrated to give the title compound (404 mg, quantitative) as a coloorless gum. 'H- 
NMR (300 MHz, CDC1 3 ) 8 8.45 (dd, 1H, J = 7.8, 1.4 Hz), 8.13 (dd, 1H, J f = 7.8, 1.4 Hz), 
7.88 (td, 1H, J = 7.7, 1.4 Hz), 7.75 (td, 1H, J = 7.7, 1 .4 Hz), 6.60 - 6.66 (m, 33H), 3.77 - 3.98 
(m, 4H), 2.25 (s, 3H), 1.95 (t, 1H, J = 6 Hz). Mass spectrum (MALDI-TCOF, a-cyano-4- 
10 hydroxycinnamic acid matrix) calcd. for C l6 H I8 0 7 S 2 : 409.0 (M + Na). Foimnd: 408.7. 

c) 2-[5-MethyI-3-(2-(methylsulfonyl)phenylsuIfonyloxy)phenoxylethcoxyguanidine: 
The title compound was prepared from 2-[5-methyl-3-(2-(rrnethylsulfonyI) 
phenylsulfonyloxy)phenoxy]ethanol (as prepared in the preceding step)) in a manner 
analogous to steps c, d, and e of Example 10. Mass spectrum (MALDI-TCOF, a-cyano-4- 

15 hydroxycinnamic acid matrix) calcd. for Ci 7 H 2 ,N 3 0 7 S 2 : 444.1 (M + H), 4466.1 (M + Na). 

Found: 444.5,466.3. 

Example 22 

2-Hydroxy-3-[5-methyl-3-(2-metltylsulfonyl) phenylsulfonyloxypMtenoxy] 

propoxyguanidine 

20 a) 2-Benzyloxy-3[5-methyI-3-(2-methyIsuIfonyl)phenylsuIfonyloxyphenooxy] propanol: 

A solution of 5-methyl-3-[2-(methylsulfonyl)phenylsuflonyloxy]phenol (2.000 g, 5.85 mmol), 
as prepared in step a of Example 8, 2-benzyloxy- 1,3 -propanediol (2.0 g, 1 11.0 mmol), and 
tri-AT-butylphosphine (2.38 g, 9.44 mmol) in tetrahydrofuran (100 mL) at 0)°C was treated 
with dropwise addition of l,r-(azodicarbonyl)dipiperidine (2.38 g, 9P.44 mmol) in 

25 tetrahydrofuran (20 mL). The reaction mixture was stirred to ambiernt temperature 

overnight. The reaction mixture was diluted with diethyl ether and filtered. TThe filtrate was 
concentrated and purified by flash chromatography using elutions of 5 - 10% diethyl 
ether/methylene chloride to give 1.1 1 g (38%) of the title compound as coMorless oil. ! H- 
NMR (300 MHz, CDC1 3 ) 8 8.45 (dd, 1H, J = 7, 1 Hz), 8.12 (d, 1H, J = 7, 11 Hz), 7.85 (td, 

30 1H, J = 7, 1 Hz), 7.72 (td, 1 H, J = 7, 1 Hz), 7:28 - 7.39 (m, 5H), 6.60 - 6.633 (m, 3H), 4.74 

(d, 1H, J = 12 Hz), 4.64 (d, 1H, J = 12 Hz), 3.99 (m, 2H), 3.67 - 3.86 (m, 3H1), 3.45 (s, 3H), 
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2.24 (s, 3H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid i matrix) calcd. 
for C 24 H 26 0 8 S 2 : 529.1 (M + Na). Found: 529.1. 

b) 2-Hydroxy-3-[5-methyI-3-(2-methylsuIfonyl)phenyIsuIfonyIoxypheno3xyJpropanol: 

A mixture of 2-benzyloxy-3-[5-methyl-3-(2-methylsulfonyl)phen]iylsulfonyloxy 
5 phenoxyjpropanol (627 mg, 1 .24 mmol), as prepared in the preceding step, 1 ( 0% palladium 

on activated carbon (97.9 mg) and deoxygenated ethanol (20 mL) was stimred at ambient 
temperature under hydrogen (balloon) for two hours. The mixture was fil.ltered through 
Celite 545 and the filtrate was evaporated. The product was purified by ' flash column 
chromatography through 50 g of silica gel using 10% hexane in ethyl acetate t<to give the title 

10 compound (342 mg, 66%) as a colorless resin. 'H-NMR (300 MHz, CDC1 3 ) 55 8.45 (dd, 1H, 

J -7.8, 1.4 Hz), 8.13(dd, 1H, J = 7.8, 1.4 Hz), 7.88 (td, 1H, J = 7.7, 1.4 Hz),), 7.75 (td, 1H, 
J = 7.7, 1.4 Hz), 7.26 (br s. 2H), 6.65 (br s, 1H), 4.03 (complex m, 1H), 3.89 3.97 (m, 2H), 
3.80 (dd, 1H, J = 1 1.4, 3.9 Hz), 3.70 (dd, 1H, J = 1 1.4, 5.5 Hz), 3.45 (s, 3H).), 2.25 (s, 3H). 
Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matriax) calcd. for 

15 C I7 H 20 O g S: 439.0 (M + Na). Found: 438.8. 

c) ^-[l-Hydroxy-S-fS-methyl-S^-methylsuIfony^phenylsulfonyldoxyphenoxy] 
propoxy]phthalimide: A solution of 2-hydroxy-3-[5-methyl-3-(2-maethyIsulfonyl) 
phenylsulfonyloxyphenoxyjpropanol (461 mg, 1.11 mmol. as prepared in 1 the preceding 
step), AMiydroxyphthalimide (186 mg, 1.14 mmol), 1 , l'-(azodicarbonyl)dipi)iperidine (425 

20 mg, 1.68 mmol) and anhydrous tetrahydrofuran (14.7 mL) was cooled to 0°C ? and neat tri- 

JV-butylphosphine (419 pL, 1 .68 mmol) was added dropwise over 3 minutes. . The reaction 
was stirred at 0°C for 5 minutes and then at ambient temperature for 3 days.>. The product 
was purified by flash column chromatography through 75 g of silica gel usinng 60:40 ethyl 
acetate/hexane to give the title compound (209 mg, 33%) as a white foam. IWlass spectrum 

25 (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 25 H 23 NO), 0 S: 584. 1 (M 

+ Na), 600.0 (M + K). Found: 583.9,599.8. 

d ) 2-Hydroxy-3-[5-methyl-3-(2-methylsulfonyI)phenyIsulfonyldoxyphenoxy] 
propoxyguanidine: The title compound was prepared from //-[2-hydroxy-33-[5-methyl-3- 
(2-methylsulfonyl)phenylsulfonyloxyphenoxy]propoxy]phthalimide (as prrepared in the 
30 preceding step) in a manner analogous to steps d and e of Example 68. M4ass spectrum 

(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C i8 H 2 3T\N 3 0 8 S 2 : 474.1 
(M + H), 496.1 (M + Na). Found: 473.9, 496.1. 
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Example 23 

3-f3-(2 f 4~Bis(meihylsulfonyl)phenylsulfonyloxy)-5-m 
propoxyguanidine hydrochloride 

a) 2,4-Bis(methylsuIfonyI)benzencsulfonyI chloride: The title compound < was prepared 

in 24% yield from 2,4-bis(methylsulfonyl)aniline in a manner analogous 5 to step a of 

Example 26. 'H-NMR (300 MHz, CDC1 3 ) 8 8.91 (d, 1H, J = 1.9 Hz), 8.60 «d, 1H, J - 8.2 

Hz), 8.47 (dd ? 1H, J = 8.2, 1.9 Hz), 3.46 (s, 3H), 3.21 (s, 3H). 

b ) 3-[3-(2 1 4-Bis(methyIsulfonyI)phenyIsulfonyIoxy)-5-methhylphenoxy] 
propoxyguanidine hydrochloride: The title compound was prepared ; from 2,4-bis 
(methylsulfonyl)benzenesulfonyl chloride (as prepared in the preceding step)) in a manner 
analogous to step b of Example 26 and then step g of Example 29. Mass spectnrum (MALDI- 
TOF. cc-cyano-4-hydroxycinnamic acid matrix) calcd. for C I9 H 25 N 3 0 9 S 3 : 5336.1 (M + H), 
558.1 (M + Na). Found: 536.2,558.2. 

Example 24 

3-[5-Methyl-3-(3-methylsidfonyl)phenylsulfonyloxyphenoxyJ1 
propoxyguanidine hydrochloride 

a) 3-MethylsulfonyIbenzenesuIfonyl chloride: The title compound was preppared in 64% 
yield from 3-methylsuIfonylaniline hydrochloride in a manner analogous ; to step a of 
Example 26. 1 H-NMR (300 MHz, CDC1 3 ) 8 8.62 (t, 1H, J = 2 Hz), 8.35 (m, 1 1H), 8.32 (m, 
1H), 7.90 (t, 1H, J = 8 Hz), 3.16 (s, 3H). 

b) 3-[5-Methyl-3-(3-methylsulfonyl)phenylsulfonyloxyphcnoxy]propo3xyguanidine 
hydrochloride: The title compound was prepared from 3-methylsulfonylbennzenesulfonyl 
chloride (as prepared in the preceding step) in a manner analogous to step b ofcf Example 26 
and then step g of Example 29. Mass spectrum (MALDI-TOF, a-cyano-4-hydriroxycinnamic 
acid matrix) calcd. for C 18 H 23 N 3 0 7 S 2 : 458.1 (M + H). Found: 458.7. 
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Example 25 

3-f3-((2-Chloro-4-methylsulfonyl)phenylsutfonyloxy)-5-methyty^ 
propoxyguanidine hydrochloride 

a) 2-Chloro-4-mcthylsulfonylbcnzcncsuIfonyI chloride: The title ccompound was 
prepared in 5 1% yield from 2-chloro-4-methylsulfonylaniline in a manner anaalogous to step 
a of Example 26. 'H-NMR (300 MHz, CDC1 3 ) 5 8.37 (d, 1H, J = 8.4 Hz), 8.1.22 (d, 1H, J = 
1.8 Hz), 8.06 (dd, 1H, J = 8.4, 1.8 Hz), 3.15 (s, 3H). 

b) 3-[3-((2-Chloro-4-methyIsuIfonyl)phenyisuIfonyIoxy)-5-meethyIphenoxy] 
propoxyguanidine hydrochloride: The title compound was prepared froDm 2-chloro-4- 
methylsulfonylbenzenesulfonyl chloride (as prepared in the preceding stepp) in a manner 
analogous to step b of Example 26 and then step g of Example 29. Mass spectitrum (MALDI- 
TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd for C 18 H 22 C1N 3 0 7 S 2 : 4492.1 (M + H). 
Found: 492.2. 

Example 26 

(3-(6-(2,3-DUiydro-l,l-dioxobenzo[b]thiophene)phenylsulfonyloxxy)-5- 
methylph enoxy)propoxy]guan idin e trijl uoroacetate 

a) l,l-Dioxobenzo[b]thiophene-6-sulfonyl chloride: A mixture of :* 6-amino-l,l- 

dioxobenzo[b]thiophene (253 mg, 1 .39 mmol) and 30% aqueous HC1 (1.53 maL) was cooled 

to 0°C in an open flask, and then 40% aqueous sodium nitrite (754 |iL) was aadded dropwise 

over 2.25 minutes. The mixture was stirred at 0°C for 1 5 minutes, and them 30% aqueous 

HC1 (768 \iV) and solid CuS0 4 (20.4 mg, 0.128 mmol) were added. To thiiis mixture was 

added 40% aqueous NaHS0 3 (2.39 mL) dropwise over 6 minutes, and thee reaction was 

stirrred at 0°C for 2.5 hours. The reaction was diluted with water (50 mL)) and extracted 

with dichloromethane (2 x 50 mL). The combined organic layers were washhed with brine 

(75 mL), dried over Na 2 S0 4 , filtered and evaporated. The product was punrified by flash 

column chromatography through 20 g of silica gel using CH 2 C1 2 to give the tiitle compound 

(171 mg, 46%) as a pale yellow solid. 'H-NMR (300 MHz, CDC1 3 ) 5 8.35 i (m, 1H), 8.26 

(dd, 1H, J = 8.0, 1.8 Hz), 7.65 (d, 1H, J = 8.0 Hz), 7.34 (dd, 1H, J = 7.0, 1.00 Hz), 7.02 (d, 

1H, J = 7.0 Hz). 
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b ) A r ,A r -Bis-/er/-butyIoxycarbonyl-[(3-(6-(14-dioxobenzo[bb]thiophene)- 
phenylsulfonyloxy)-5-methylphcnoxy)propoxy]guanidinc: A solution of ((N,N'-bis-tert- 
butyloxycarbonyl)-[3-((3-hydroxy-5-methyl)phenoxy)propoxy]guanidine (660.0 mg, 0.137 
mmol, as prepared in step f of Example 20),CH 2 C1 2 (660 \xL), //,//-diisoproppylethylamine 
5 (36 jiL, 0.207 mmol), and l,l-dioxobenzo[b]thiophene-6-sulfonyl chloride (336.1 mg, 0,136 

mmol, as prepared in the preceding step) was stirred overnight at ambient temnperature. The 
reaction mixture was concentrated in vacuo, and the residual gold oil wj/as partitioned 
between dilute aqueous HC1 (10 mL, pH 2) and diethyl ether (10 mL). Thee organic layer 
was washed with brine (10 mL), dried over Na 2 S0 4 , filtered and evaporatedl. The product 

10 was purified by column chromatography through 4.6 g of silica gel using ; 60:40 diethyl 

ether/hexane to give the title compound (78.7 mg, 86%) as a white semisolid. 1 'H-NMR (300 
MHz, CDC1 3 ) 5 8.13 (s s 1H), 8.05 (dd r 1H, J = 7.9, 1.6 Hz), 7.57 (d, 1H, J — 7.9 Hz), 7.34 
(dd, 1H, J = 7.0, 0.7 Hz), 6.95 (d, IH, J = 7.0 Hz), 6.64 (s, 1H), 6.46 (s, 1H),I, 6.30 (t, 1H, J 
= 2.2 Hz), 4.18 (t, 2H, J = 6.2 Hz), 3.96 (t, 2H, J = 6.2 Hz), 2.27 (s, 3H), 2.11 1 (pentet, 2H, 

15 J = 6.2 Hz), 1.50 (s, 9H), 1.49 (s, 9H). Mass spectrum (MALDI-TOFF, a-cyano-4- 

hydroxycinnamic acid matrix) calcd. for C 29 H3 7 N 3 O n S 2 : 468.1 (M-2 f-BOC-£+3H). Found: 
468.2. 

c) A^'-Bis-terZ-butyloxycar^ 

phenylsulfonyloxy)-5-methyIphenoxy)propoxy]guanidine: A mixture of£N t N'-bis-tert- 
20 butyloxycarbonyl-[(3-(6-(l , 1 -dioxobenzo[b]thiophene)-phenylsulffonyloxy)-5- 

methylphenoxy)propoxy]guanidine (8.0 mg, 0.012 mmol, as prepared in the pnreceding step), 
deoxygenated ethanol (600 ^iL), and 10% palladium on activated carbon (1 .6 nrng) was stirred 
at room temperature under hydrogen (balloon) for 1.5 hours. The mixtur<re was filtered 
through Celite 545, and the filtrate was concentrated to give the tide compoound (6.9 mg, 
25 86%) as a colorless oil. 'H-NMR (300 MHz, CDC1 3 ) 8 9.09 (s, 1H), 8.21 «d, 1H, J = 1.8 

Hz), 8.04 (dd, 1H, J = 8.1, 1.8 Hz), 7.71 (s, 1H), 7.58 (d, 1H, J = 8.0 Hz), 65.63 (br s, 1H), 
6.46 (br s, 1H), 6.30 (t, 1H, J - 2.2 Hz), 4.18 (t, 2H, J - 6.2 Hz), 3.96 (t, 2ffl, J = 6.2 Hz), 
3.48 - 3.69 (m, 4H), 2.27 (s, 3H), 2.1 1 (pentet, 2H, J = 6.2 Hz), 1.50 (s, 9H).), 1.49 (s, 9H). 
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d) (3-(6-(2,3-Dihydro-l,l-dioxobenzo[b]thiophene)phenylsualfonyl xy)-5- 

methylphenoxy)propoxy]guanidinetrifluoroacetate: A solution of N,N L bis-ter(- 
butyloxycarbonyl-[(3-(6-(2,3-dihydro- 1 , 1 -dioxobenzo[b]thiophene)phenylsuulfonyloxy)-5- 
methylphenoxy)propoxy]guanidine (6.8 mg, 0.010 mmol, as prepared in the poreceding step), 
5 dichloromethane (150 ^lL), water (10 |iL), and trifluoroacetic acid (150 \xL)) was stirred at 

ambient termperature for 1 .5 hours. The solution was concentrated in vacuo t<to give the title 
compound (8.0 mg, quantitative yield) as a light gold oil. 'H-NMR (300 M/lHz, CDC1 3 ) 6 
8.16 (dd, 1H,J = 8.1, 1.5 Hz), 8.08 (brs, 1H), 7.65 (d, 1H,J = 8.1 Hz), 6.65 (Kbrs, 1H), 6.60 
(br s, 1H), 6.24 (brs, 1H), 4.1 1 (t, 2H, J = 5.5 Hz), 4.04 (t, 2H, J = 5.5 Hz), 33.50 - 3.66 (m, 
10 4H), 2.30 (s, 3H), 2.09 (pentet, 2H, J = 5.5 Hz). Mass spectrum (MALDI-TCOF, a-cyano-4- 

hydroxycinnamic acid matrix) calcd. for C l9 H 23 N 3 0 7 S 2 : 470.1 (M + H), 4992.1 (M + Na). 
Found: 470.1,492.2. 

Example 27 

{3-f5-Methyl-3-(2-(4-carboxyl)piperidinylsulfony 
1 5 propoxyjguanidine 

To a solution of {3-[5-methyl-3-(2-(4-ethyldoxycarbonyl) 

piperidinylsulfonylphenylsulfonyloxy)phenoxy]propoxy}guanidine hydrochloride (90 mg, 

0.15 mmol), as prepared in step h of Example 20, in methanol (4.0 mL) vwas added 2N 

NaOH (0.2 mL, 0.4 mmol). The mixture was stirred at ambient temperatur<re for 2 h. The 

20 mixture was diluted with water (20 mL), acidified to pH 7 with 2N HCL and < extracted with 

ethyl acetate (3 x 20 mL). The ethyl acetate solution was washed with brinae (20 mL) and 
dried over Na^O,,. After the solvent was evaporated, the residue was purifieed on a Waters 
Sep-Pak (10 g silica, 15% methanol in dichloromethane) to give the title ccompound as a 
white solid (50 mg, 58%). 'H-NMR (300 MHz, DMSO-d 6 ) 6 8.15 (m, 2H), 88.01 (t, J = 7.8 

25 Hz, 1H), 7.88 (t, J = 7.7 Hz, 1H), 6.72 (s, 1H), 6.53 (s, 1H), 6.40 (s, 1H), 53.33 (br s, 4H), 

3.93 (t, J = 6.4 Hz, 2H), 3.72 (t, J = 6.2 Hz, 2H), 3.65 (m, 2H), 2.93 (t, J = « 10.0 Hz, 2H), 
2.34 (m, 1H), 2.22 (s, 3H), 1.90 (t, J = 6.2 Hz, 2H), 1.86 (m, 2H), 1.53 (ran, 2H). Mass 
spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for t C 2 3H 30 N 4 O 9 S 2 : 
571.2 (M + H), 593.1 (M + Na). Found: 571.2, 593.1. 
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3-[5-Methyl-3-(3-methylquinolinyl-8-sulfonyloxy)phenoxyp] 
propoxyguanidine diacetate 

a) 3-MethyI-8-quinolinesulfonyI chloride: The title compound was prepoared according 

5 to the procedure of U.S. Patent No. 5,332,822. To 9 mL (135 mmol) of chloorosulfonic acid 

at 0°C was added slowly 3-methylquinoline (5.2 g, 36 mmol). The bath waas removed and 

stirring was continued at 100°C overnight. The reaction mixture was coooled to ambient 

temperature and then treated with 3.3 mL (45 mmol) of thionyl chloride,:. The reaction 

mixture was heated at 70°C for 1 h ? cooled to 0°C and carefully quenched! with ice (very 

10 vigorous reaction). The reaction mixture was diluted with 100 mL of watecr and extracted 

into dichloromethane (100 mL). The organic phase was washed with water, \ dried (MgSOJ 
and concentrated. The residue was triturated with dichloromethane/diethyl eether to provide 
1 .58 g (1 8%) of the title compound as a tan solid. 'H-NMR (300 MHz, DMSSO-d 6 ) 5 9.17- 
9.29 (m, 2H), 8.32 - 8.38 (m, 2H), 7.96 (dd, 1H, J = 7 Hz), and 2.5 1 (t, 3H V , J = 2 Hz). 

15 b) 5-Methyl-3-(3-methyIquinoIinyl-8-sulfonyloxy)phenol: A mixtuure of orcinol 

monohydrate (2.8 g, 19.7 mmol) and 3-methyl-8-quinolinesulfonyl chloridde (3.68 g, 15.2 
mmol), as prepared by the preceding procedure, in diethyl ether (70 mL), t<tetrahydrofuran 
(20 mL), and saturated sodium bicarbonate (100 mL) was vigorously stinrred at ambient 
temperature for 12 h. The reaction mixture was extracted into 15% tetrahyedrofuran / 85% 

20 dichloromethane, dried (MgSOJ, and purified by flash chromatography ussing elutions of 

dichloromethane / diethyl ether (95 : 5 to 92 : 8) to give 1.57 g (31% yieeld) of the title 
compound as a colorless solid. 'H-NMR (300 MHz, DMSO-d 6 ) 5 9.62 (s, 1LH), 9.09 (d, 1H 5 
J = 1.2 Hz), 8.38 - 8.34 (m, 2H), 8.27 (dd, 1H, J= 7, 1 Hz), 7.72 (t, 1H, J = 88 Hz), 6.43 (m, 
1H), 6.29 (m, 1H), 6.09 (t, 1H, J = 2 Hz), 2.58 (s, 3H), 2.09 (s, 3H). fMass spectrum 

25 (MALDI-TOF, ot-cyano-4-hydroxycinnamic acid matrix) calcd. for C I7 H !5 N40 4 S: 330. 1 (M 

+ H), 352.1 (M + Na). Found 329.8, 351.9. 

c) 3-[5-Methyl-3-(3-methyIquinolinyl-8-sulfonyloxy)phenoxylpropano!i: A mixture of 
5-methyl-3-(methylquinolinyl-8-sulfonyloxy)phenol (1.73 g, 5.26 mmol), as • prepared in the 
preceding step, 3.2 mL (6.4 mmol) of 2 N NaOH, and 540 |iL (5.799 mmol) of 3- 
30 bromopropanol in 20 mL of tetrahydrofiiran was stirred at 50 °C overnight.t. The reaction 

mixture was diluted with water (70 mL), extracted into a 1 : 1 mixture of : ethyl acetate / 
diethyl ether, dried (MgS0 4 ), and concentrated. The residue was crystallized I from methanol 
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/ diethyl ether / hexane to give 1.50 g (74%) of the title compound as a colcorless powder. 
'H-NMR (300 MHz, DMSO-d 6 ) 8 9.09 (d, 1H. J = 2 Hz), 8.26 - 8.39 (m, 3H-I), 7.72 (t, 1H ; 
J = 7 Hz), 6.63 (s, 1H), 6.40 (s, 1H), 6.22 (s, 1H), 4.51 (t, 1H, J = 5 Hz), 3.778 (t, 2H, J = 7 
Hz), 3.43 (q, 2H, J = 6 Hz), 2.58 (s, 3H), 2.14 (s, 3H), 3.80 (pentet, 2H, J — 7 Hz). Mass 
5 spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. foi>r C 20 H 2I NO 5 S: 

388.1 (M + H), 410.1 (M + Na). Found: 388.0,409.9. 

d) A r -[3-[5-Methyl-3-(3-mcthyIquinoIinyI-8-sulfony!oxy)phenooxyjpropoxy] 
phthalimide: Diethyl azodicarboxylate (830 fiL, 5.3 mmol) was added sblowly to 3-[5- 
methyl-3-(3-methylquinoIinyl-8-sulfonyloxy)phenoxy]propanol (1.5 g, 3.L88 mmol), as 

) 10 prepared in the preceding step, //-hydroxyphthalimide (710 mg, 4.365 mmol), and 

triphenylphosphine (1.3 g, 4.96 mmol) in anhydrous tetrahydrofuran (70 mL» at 0°C under 
a nitrogen atmosphere. The solution was stirred at ambient temperature fonr 90 min. The 
reaction mixture was diluted with diethyl ether (200 mL), washed with water r (2 x 150 mL), 
dried (MgSOJ, and concentrated. The residue was dissolved in dichloromethaane and passed 
15 through a thick pad of silica gel (100:0 to 95 : 5 dichloromethane / diethyl ethher) to give the 

title compound (2.0 g, 82%) as a colorless solid. 1 H-NMR (300 MHz, DMflSO-d 6 ) 6 9.1 1 
(s, 1H), 8.28 - 8.38 (m, 3H), 7.72 (t, 1H, J = 8 Hz), 6.67 (s, 1H), 6.43 (s, 1H)), 6.29 (s, 1H), 
4.21 (t, 2H, J - 7 Hz), 3.96 (t, 2H, J = 7 Hz), 2.50 (s, 3H), 2. 1 5 (s, 3H), 1 .99 tfpentet, 2H, J = 
6 Hz). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matitrix) calcd. for 
20 C 28 H 24 N 2 0 7 S: 533.1 (M + H), 555.1 (M + Na). Found: 532.9, 554.9. 

e) 3-[5-Methyl-3-(quinoIinyI-8-sulfonyloxy)phenoxy]propoxyaminee: Sodium 
borohydride (388 mg, 10.3 mmol) was added to A r -[3-[5-methyl-3-(3-methyWquinolinyI-8- 
sulfonyloxy)phenoxy]propoxy]phthalimide (2.0 g, 3.1 7 mmol), as prepared inn the preceding 
step, in ethanol (30 mL), tetrahydrofuran (30 mL) and water (10 mL). Hyddrogen gas was 

25 evolved for 40 min. The mixture was stirred overnight at ambient temperatiture. Aqueous 

HC1 (10 mL, 2N) was added dropwise (hydrogen was evolved), and the solutidon was heated 
at 50 °C for 40 min. The reaction mixture was concentrated to ca. V 3 volume.:. The reaction 
mixture was adjusted to pH 1 0 with 2N NaOH, diluted with water and t extracted into 
dichloromethane. The organic extracts were washed with water, dried (K 3 C0 3 ' 3 ), and purified 

30 by flash chromatography (85 : 1 5 to 67 : 33 diethyl ether / dichloromethane) i to give 1 . 1 4 g 

of the title compound as an oil. 'H-NMR (300 MHz, CDC1 3 ) 6 9.1 1 (d, 1H, J J = 2 Hz), 8.33 
(dd, 1H, J = 7, 2 Hz), 8.04 - 8.07 (m, 2H), 7.56 (t, 2H, J = 8 Hz), 6.53 (s, 1H)), 6.46 (s, 1H), 
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6.41 (s, 1H), 3.84 (t, 2H, J = 6 Hz), 3.75 (t, 2H, J = 6 Hz), 2.61 (s, 3H, 2.117 (s, 3H), 1.95 
(pentet, 2H, J = 6 Hz). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxyycinnamic acid 
matrix) calcd. for C 20 H 22 N 2 O 5 S: 403.1 (M + H), 425.1 (M + Na). Found: 4403.2, 425.1. 
f) 3-[5-Methyl-3-(quinolinyl-8-sulfonyloxy)phenoxy]propoxyguanidinee diacetate: A 

5 solution of 3-[5-methyl-3-(3-methylquinoIinyl-8-sulfonyloxy)phenoxy]propooxyamine (1.1 

g, 2.2 mrnol), as prepared in the preceding step, and l//-pyrazole-l-ccarboxamidine 
hydrochloride (970 mg, 6.62 mmol) in anhydrous A^-dimethylformamidee (5.0 mL) was 
stirred at ambient temperature under nitrogen for 1 8 h. The solvent was remnoved in vacuo 
and acetonitrile was added. The reaction mixture was stirred for 1 h at ambieent temperature 

10 and the resulting pyrazole was removed by filtration. The filtrate was concenntrated and the 

residue diluted with dichloromethane The solution was treated with 2 mL of i acetic acid and 
concentrated. The residue was purified by flash chromatography (93 : 6.3 : : 0.7 to 89 : 9.5 
: 1 .5 to 78 : 19 : 3 dichloromethane / methanol / acetic acid) to give 860 mg ( (69% yield) of 
the title compound as a foam. 'H-NMR (300 MHz, DMSO-d 6 ) 6 9.00 (d, ! 1H, J = 2 Hz), 

15 8.22 - 8.28 (m, 3H), 7.64 (m, 1H), 6.59 (s, 1H), 6.32 - 6.35 (m, 2H), 3.95 (t, ; 2H, J = 6 Hz), 

3.87 (t, 2H, J = 6 Hz), 2.61 (s, 3H), 2.11 (s, 3H), 2.01 (pentet. 2H, J = 6 Hz). fMass spectrum 
(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 2 ,H 24 K,(,0 5 S: 445.2 (M 
+ H), 467.1 (M + Na). Found: 445.0, 466.9. 



Example 29 

20 3-[5-Methyl-3-[2-(N-hydroxy)aminophenylsulfonyloxy]phe 

hydrochloride 

a) 2-(2-Nitrophenyisulfonyloxy)phenol: A mixture of orcinol monohydratite (4.32 g, 30.2 
mmol) and 2-nitrobenzenesulfonyl chloride (6.65 g, 30.0 mmol) in diethyl eether (100 mL) 
and saturated NaHC0 3 (100 mL) was stirred at ambient temperature for 36 hi. The reaction 

25 mixture was diluted with water (100 mL) and extracted into 10% tetrahyddrofuran / ethyl 

acetate, dried (MgS0 4 ), and concentrated. The residue was diluted with dietthyl ether (150 
mL) and the resulting disulfonated product (1 .6 g) removed by filtration. TThe filtrate was 
concentrated and purified by flash chromatography (3 : 97 to 10 : 90 c diethyl ether / 
dichloromethane) to give 5.67 g (61%) of the title compound as an oil. ^-NrMR (300 MHz, 

30 CDC1 3 ) 6 7.99 (dd, 1H, J = 7, 2 Hz), 7.79 - 7.86 (m, 2H), 7.65 - 7.73 (m, 1H), , 6.60 -6.61 (m, 

1H), 6.58 - 6.59 (m, 1H), 6.50 - 6.51 (m, 1H), 5.32 (s, 1H), 2.25 (s, 3H). 
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b) 3-[3-(2-NitrophenyIsuIfonyIoxy)-5«methyIphcnoxyjpropanoI: A miixture of 2-(2- 
nitrophenylsulfonyloxy)phenol (2.0 g, 6.47 mmol), as prepared in the precceding step, 3- 
bromopropanol (700 ^L, 7.5 mmol) and 2N NaOH (4 mL, 8 mmol) in tetrahiydrofuran (20 
mL) was heated at 60 °C for 6 h. The reaction mixture was acidified with 2N 1HC1, extracted 
5 into dichloromethane, dried (MgS0 4 ), concentrated, and purified by flash chnromatography 

using elutions of 5 - 20% diethyl ether / dichloromethane to give 1.77 g (741%) of the title 
compound. 'H-NMR (300 MHz, CDC1 3 ) 6 7.99 (d, 1H, J = 7 Hz), 7.80 - 7.865 (m, 2H), 7.69 
- 7J4 (m, 1H), 6.65 (s, 1H), 6.61 (s, 1H), 6.57 (t, 1H, J = 2 Hz).4.03 (t, 2H, JI = 6 Hz), 3.82 
(t, 2H, J = 6 Hz), 2.27 (s, 3H), 2.00 (pentet 2H, J = 6 Hz). 

10 c)A^[3-[3-(2-NitrophenylsulfonyIoxy)-5-methyIphenoxyJpropoxy]phthaIirimide: Diethyl 

azodicarboxylate (910 ^L, 5.78 mmol) was slowly added to a solutioon of 3-[3-(2- 
nitrophenylsulfonyloxy)-5-methylphenoxy]propanol (1 .77 g, 4.82 mmol), as pprepared in the 
preceding step, triphenylphosphine (1.52 g, 5.80 mmol), and TV-hydroxyphtlthalimide (864 
mg, 530 mmol) in tetrahydrofuran (10 mL) at 0 °C. The reaction mixture * was stirred at 

15 room temperature overnight. The reaction mixture was concentrated anod the product 

purified by flash chromatography (dichloromethane) to give 2.33 g (95Wo) of the title 
compound as an oil. 'H-NMR (300 MHz ? CDC1 3 ) 5 7.98 (dd, 1H, J = 7, 1 Hiz), 7.67 - 7.88 
(m, 7H), 6.67 (s, 1H), 6.64 (m, 1H), 6.55 (t, 1H, J = 2 Hz), 4.36 (t, 2H, J = (6 Hz), 4.12 (t, 
2H ? J = 6 Hz), 2.28 (s, 3H), 2.18 (pentet. 2H, J = 6 Hz). Mass spectrum (MAVLDI-TOF, a- 

20 cyano-4-hydroxycinnamic acid) calcd. for C 24 H 20 N 2 O 9 S: 535.1 (M + Na), Fround: 535.0. 

d) 3-[3-(2-NitrophenylsuIfonyloxy)-5-methyIphenoxy)propoxyamine: A : solution of 
[3-[3-(2-nitrophenylsulfonyloxy)-5-methylphenoxy]propoxy]-phthalimide ((2.33 g, 4.55 
mmol), as prepared in the preceding step, in tetrahydrofuran (30 mL) and ethhanol (30 mL) 
was treated with sodium borohydride (524 mg, 13.9 mmol). The reactiona mixture was 

25 stirred at room temperature overnight, quenched carefully with 2N HC1 (14 mhL) and heated 

at 50 °C for 90 min. The reaction mixture was then concentrated to V 4 volume^, basified with 
2N NaOH, diluted with water, and extracted into ethyl acetate. The organic phhase was dried 
(K 2 C0 3 ) and purified by flash chromatography (1 : 4 to I : 2 diethyl ether / dicbhloromethane 
to give 1 . 12 g (64%) of the title compound as a pale yellow oil. 'H-NMR (300 ) MHz, CDC1 3 ) 

30 5 7.98 - 8.01 (m, 1H), 7.79 - 7.87 (m, 2H), 7.66 - 7.74 (m, 1H), 6.64 (m, 1H),), 6.60 (s, 1H), 

6.57 (t, 1H, J = 2 Hz), 3.96 (t, 2H, J = 6 Hz), 3.80 (t, 2H, J = 6 Hz), 2.277 (s, 3H), 2.02 
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(pentet, 2H, J = 6 Hz). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxyccinnamic acid) 
calcd. for C l6 H I8 N 2 0 7 S: 405.1 (M + Na). Found: 405.2. 

e ) A r ,A^-(Bis-/er/-butyloxycarbonyl)-[3-[3-(2-nitrophenylsuuIfonyIoxy)-5- 
methylphenoxyjpropoxyjguanidine: A solution of 3-[3-(2-nitrophenyIsBuIfonyloxy)-5- 
5 methylphenoxy]propoxyamine ( 1 . 1 2 g, 2.93 mmol), as prepared in the previouus step, in N,N- 

dimethylformamide (10 mL) was treated with bis(l,3-/-butyl)-2-methyl-2-tlthiopseudourea 
(894 mg, 3.08 mmol). The reaction mixture was stirred at 50 °C overnight, thhen at 65 °C for 
24 h. Another 113 mg of bis(l,3-/-butyl)-2-methyl-2-thiopseudourea waas added to the 
reaction. After stirring at 65 °C for 12 h, the reaction mixture was concenntrated and the 

10 residue purified by flash chromatography using 3% diethyl ether / dichloromnethane to give 

833 mg (46%) of the title compound as oil. 'H-NMR (300 MHz, CDC1 3 ) 5 9.009 (s, 1H), 7.97 
(d, 1H), 7.80 - 7.86 (m f 2H), 7.66 - 7.74 (m, 2H), 6.64 (s, 1H), 6.61 (s, 1H)), 6.52 (t, 1H, J 
= 2 Hz), 4.18 (t, 2H, J = 6 Hz), 3.97 (t. 2H, J - 6 Hz), 2.27 (s, 3H), 2.1 1 (peentet. 2H, J = 6 
Hz), 1.49 and 1.50 (two singlets. 18H). Mass spectrum (MALDI-TODF, a-cyano-4- 

15 hydroxycinnamic acid) calcd. for C 25 H 36 N 4 O n S: 447 (M -2 /-BOC + 3 H). . Found: 447. 

0 AVV'-(Bis-/er^butyloxycarbony 

methyIphenoxy]propoxy]guanidine: Asolutionof// ( A^-(bis-rer/-butyloxyccarbonyl)-[3-[3- 
(2-nitrophenylsulfonyloxy)-5-methylphenoxy]propoxy]guanidine (833 mg,;, 1.3 mmol), as 
prepared in the preceding step, in tetrahydrofuran (5 mL) containing \0°/</o palladium on 

20 carbon (1 60 mg) was hydrogenated at atmospheric pressure for 3 h. The reeaction mixture 

was filtered through Celite 545, concentrated, and resubmitted to hydrogena&tion with fresh 
catalyst (123 mg) in tetrahydrofuran (5 mL). The reaction still did not consuume the starting 
material. The reaction mixture was concentrated and the product was puurified by flash 
chromatography (5 to 10% diethyl ether/CH 2 CI 2 ) to give 574 mg (71% yieeld) of the title 

25 compound as a foam. 'H-NMR (300 MHz, CDC1 3 ) 5 9.05 (s, 1H), 8.37 (s, lHi), 7.69 (s, 1H), 

7.50 - 7.61 (m, 4 H), 6.89 (t, 1H, J = 7 Hz), 6.57 (s, 1H), 6.49 (s, 1H), 6.32 ((s, 1H), 5.82 (s, 
1H), 4.16 (t, 2H, J = 6 Hz), 3.90 (t, 2H, J = 6 Hz), 2.23 (s, 3H), 2.06 (pentet, , 2H, J = 6 Hz), 
1.50 (s,9H), 1.48 (s,9H). 



WO 98/23565 PCTT/US97/21649 

-104- 

g) 3-[5-Methyl-3-[2-(A r -hydroxy)aminophenylsuIfonyIoxy]phenoxy]propooxygu 
hydrochloride: A solution of A r f //'-(bis-/er/-butyloxycarbonyl)-[3-[3-(22-(A^-hydroxy) 
aminophenyl-sulfonyloxy)-5-methylphenoxy]propoxy]guanidine (85 mg, 00.14 mmol) in 
dichloromethane (1 mL) was treated with HC1 (4N in dioxane). The reactioon mixture was 
5 stirred at ambient temperature for 1 h. Additional HC1 (300 pL) was added annd stirring was 

continued for 1 h. Another 3 mL of 4N HC1 was added. The reaction mixtuure was stirred 
for 2 h. The reaction mixture was concentrated and suspended in a mixture oDf diethyl ether 
/ dichloromethane / hexane. The solvent was removed in vacuo and the concentration from 
diethyl ether / dichloromethane / hexane was repeated several times to give 74 \ mg of the title 
10 compound as an orange solid. "H-NMR (300 MHz, CD 3 OD) 8 7.58 (td, 1 HI, J = 7, 1 Hz), 

7.40 - 7.50 (rn, 2H), 6.80 - 6.85 (m, 1H), 6.65 (s, 1H), 6.44 (s, 1H), 6.42 (s, 2tH), 3.95 - 4.15 
(m, 4H), 2.19 (s, 3H), 2.05 - 2.17 (m, 2H). Mass spectrum (MALDI-TODF, a-cyano-4- 
hydroxycinnamic acid matrix) calcd. for C I7 H 22 N 4 0 6 S: 411.1 (M + H). Fouund: 411.0. 



Example 30 

1 5 3-[5~Methyl-3-[2-aminophenylsulfonyloxy]phenoxy]propoxyguanidine hydrochloride 

A solution of MA r -(bis-^r/-butyloxycarbonyl)-[3-[3-(2-(//-hydroxy);)aminophenyl- 
sulfonyloxy)-5-methylphenoxy]propoxy]guanidine (289 mg), as prepared iiin step f of the 
preceding Example, in tetrahydrofuran (2 mL) containing 10% palladium con carbon was 
hydrogenated at atmospheric pressure for 20 h. The reaction mixture waas filtered and 

20 concentrated. The residue was treated with HC1 (1.5 mL; 4N in dioxane). Affter stirring for 

4 h, the reaction mixture was concentrated from dichloromethane/meethanol/diethyl 
ether/hexane to give 52 mg (26% yield) of impure title compound. Mass spectitrum (MALDI- 
TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C, 7 H 22 N 4 0 5 S: 3995.1 (M + H). 
Found: 395.2. 
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Example 31 

3~f3-(2-(4-Biphenylmetlwxy)phenylsulfonyloxy)-5-meihylphe 

a) 4-(Bromomethyl)biphenyI: A mixture of 4-phenyltoluene (4.83 g, 228.7 mmol), //- 
bromosuccinimide (5.64 g, 31.7 mmol), benzoyl peroxide (catalytic), and anhhydrous carbon 

5 tetrachloride (35 mL) was refluxed for 24 hours. The mixture was coooled to room 

temperature and filtered to give a mixture (7.32 g) of 4-(dibromomethyyI)biphenyl, 4- 
(bromomethyl)biphenyl, and 4-phenyltoluene (14 : 82 : 4 molar ratio by 'H-T-NMR). The 
product was used without further purification in the next step. 'H-NM/IR of the title 
compound (300 MHz, CDC1 3 ) 5 7.56 - 7.60 (m, 4H), 7.33 - 7.48 (m, 5H).), 4.55 (s, 2H). 
10 Partial 'H-NMR of 4-(dibromomethyl)biphenyl (300 MHz, CDC1 3 ) 6 6.71 ((s, 1H). 

b) l-(4-BiphenyImethoxy)-2-iodobenzene: A mixture of 2-iodophenoM (6.35 g, 28.8 
mmol), acetonitrile (150 mL), cesium carbonate (11.25 g, 34.5 mnmol) and 4- 
(bromomethyl)biphenyl (7.26 g, mixture of 4-(dibromomethyl)l)biphenyl, 4- 
(bromomethyl)biphenyl and 4-phenyltoluene, 14:82:4 molar ratio, as pprepared in the 

15 preceding step) was stirred at ambient temperature for 1 hour and then cconcentrated in 

vacuo. The residual solid was partitioned between water (200 mL) and ethyyl acetate (250 
mL). The organic layer was washed with aqueous NaOH (0. IN, 2 x 200 mL) I and brine (200 
mL), dried over MgS0 4 , filtered and evaporated. The product was purified b^y flash column 
chromatography through 200 g of silica gel using 0% to 1 0% dichloromethanne in hexane to 

20 give the title compound (8.38 g, 76% from 4-phenyltoluene) as a white solid. 'H-NMR (300 

MHz, CDC1 3 ) 5 7.81 (dd, 1H, J = 7.8, 1.5 Hz), 7.56 - 7.64 (m, 6H), 7.26 - 7.477 (m, 4H), 6.89 
(dd, 1H, J = 8.2, 1.2 Hz), 6.74 (td, 1H, J = 7.6, 1.2 Hz), 5.20 (s, 2H). 

c) 2-(4-Biphenylmethoxy)benzcnesuIfonyI chloride: A solution l-(4-biphaenyImethoxy)- 
2-iodobenzene (6.04 g, 15.6 mmol, as prepared in the preceding step) in 40 mLL of anhydrous 

25 THF was added over 45 minutes to a cooled (-78 °C) solution of A^butyllithiiium (0.89M in 

hexanes, 14.0 mL, 12.5 mmol) in 75 mL of anhydrous THF. Additional Af-buutyllithium (13 
mL, 1 1 .6 mmol) was added to drive the reaction to completion. The reactionn was stirred at 
-78°C for 3 hours, and then a cooled (0°C) solution of S0 2 (18 g, 280 mnmol) in 55 mL 
anhydrous tetrahydrofuran was added over 15 minutes. The solution was alldowed to warm 

30 from -78°C to 0°C and then stirred at 0°C for 30 minutes. Sulfuryl chlooride (1.0M in 

dichloromethane, 72 mL, 72 mmol) was added to the cooled (0°C) reactionn mixture over 
45 minutes. The solution was stirred at 0°C for 45 minutes and then at ambieent temperature 
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ovemight. The reaction was again cooled to 0°C and sulfuryl chlonride (1.0M in 
dichloromethane, 47 mL, 47 mmol) was added over 30 minutes. The solutition was stirred 
at 0°C for 30 minutes and then at ambient temperature for 1 hour. THF w#as removed by 
rotary evaporation, and the residual solution was poured into 1 liter of water i and 600 mL of 
5 diethyl ether and separated. The organic layer was washed with water (2 x : 1 L) and brine 

(600 mL), dried over MgS0 4 , filtered, and evaporated. The product was chrromatographed 
through 800 g of silica gel using 20% to 35% CH 2 C1 2 in hexane. The resulilting solid was 
triturated with hexane and filtered to give the title compound (2.23 g, 40%) aas a fluffy white 
solid. 'H-NMR (300 MHz, CDC1 3 ) 5 8.16 (dd, 1H, J = 8.0, 1.7 Hz), 7.74 - 7.84 (m, 7H), 
10 7.48 - 7.63 (m, 3H), 7.33 (d, 1H, J = 8.5 Hz), 7.27 (t, 1H, J = 7.7 Hz), 5.56 < (s, 2H). 

d) [3-(2-(4-BiphenyImethoxy)phcnylsuIfonyloxy)-5-methylphenyl]accetate: 2-(4- 
Biphenylmethoxy) enzenesulfonyl chloride (399 mg, 1.11 mmol, as prrepared in the 
preceding step) was added to a solution of orcinol monoacetate (185 mg, 1.111 mmol), N,N- 
diisopropylethylamine (272 ^iL, 1.56 mmol) and dichloromethane (5.6 mL).». After stirring 

15 overnight at ambient temperature, the solution was concentrated in vacuo. TThe residual oil 

was partitioned between ethyl acetate (45 mL) and dilute aqueous HC1 (0.02NN, 45 mL). The 
organic layer was washed with brine (45 mL), dried over Na 2 S0 4 , filtered aand evaporated 
to give the title compound (534 mg, 98%) as a white solid. 'H-NMR (300 KMHz, CDC1 3 ) 8 
7.89 (dd, 1H, J = 7.9, 1 .7 Hz), 7.57 - 7.64 (m, 7H), 7.32 - 7.47 (m, 3H), 7.15 i (d, 1H, J = 8.4 

20 Hz), 7.05 (t, 1H, J = 7.7 Hz), 6.79 (m, 1H), 6.75 (br s, 1H), 6.66 (m, 1H) ; 5.333 (s, 2H), 2.20 

(s, 3H), 2.15 (s, 3H). Mass spectrum (MALDI-TOF, gentisic acid matitrix) calcd. for 
C 28 H 24 0 6 S: 511.1 (M + Na). Found: 511.0. 

e) 3-(2-(4-BiphenyImethoxy)phenylsuIfonyloxy)-5-methyIphenol: A mixtrture of [3-(2-(4- 
biphenylmethox}')phenylsulfonyloxy)-5-methylphenyl]acetate (503 mg, 11.03 mmol, as 

25 prepared in the preceding step), methanol (10 mL), tetrahydrofuran (5 mLL) and aqueous 

NaOH (2N, 0.52 mL) was stirred at ambient temperature for 20 minnutes and then 
concentrated in vacuo. The residue was partitioned between dilute aqueous 5 HC1 and ethyl 
acetate. The organic layer was washed with brine, dried over Na^OJ*, filtered and 
evaporated to give the title compound (468 mg, quantitative yield) as a colorHess foam. ! H- 

30 NMR (300 MHz, CDC1 3 ) 5 7.90 (dd, 1H, J = 7.9, 1 .7 Hz), 7.57 - 7.63 (m, 7FH), 7.33 - 7.47 

(m, 3H), 7.16 (d, 1H, J = 8.2 Hz), 7.05 (t, 1H, J = 7.6 Hz), 6.49 (br s, 1H), 66.47 (br s, 1H), 
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6.30 (t, 1H, J = 2.1 Hz), 5.35 (s, 2H), 2.1 5 (s, 3H). Mass spectrum (MALDI—TOF, gentisic 
acid matrix) calcd. for C 26 H 22 0 5 S: 469.1 (M + Na). Found: 469.2. 

f) 3-(3»(2-(4-BiphenyImethoxy)phenylsuIfornyIoxy)-5- 
raethylphenoxyjpropoxyguanidine: The title compound was prepared from 3-(2-(4- 
5 biphenylmethoxy)phenylsulfonyloxy)-5-methylphenol (as prepared in the ppreceding step) 

in a manner analogous to steps b, c. d and e of Example 10. Mass spectrum (l[MALDI-TOF, 
a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 30 H 3J N 3 O 6 S: 562.2 (M4 + H). Found: 
562.0. 



Example 32 

10 3-[3-(2-(3-Biphenylmethoxy)phenylsulfonyloxy)-5-methylphencoxyJ 

propoxyguanidine hydrochloride 

a) 3-(Bromomethyl)biphcnyI: The title compound was prepared as a mixture of 3- 
(dibromomethyl)biphenyl, 3-(bromomethyl)biphenyl and 3-phenyltoluene i in a 22 : 69 : 9 
molar ratio (7.77g from 29.4 mmol of 3-phenyltoluene) in a manner analogoous to step a of 

15 Example 31. The compound was used without purification in the next step. 'I'H-NMR of the 

title compound (300 MHz, CDC1 3 ) 5 7.33 - 7.62 (m, 9H), 4.56 (s, 2H). 

b) l-(3-Biphenylmethoxy)-2-iodobenzene: The title compound was preepared in 68% 
yield (over two steps) in a manner analogous to step b of Example 3 1 . 'H-NNMR (300 MHz, 
CDC1 3 ) 5 7.81 (dd, 1H, J = 7.8, 1.6 Hz), 7.77 (br s, 1H), 7.26 - 7.65 (m, 9H),», 6.90 (dd, 1H, 

20 J = 8.2, 1.3 Hz), 6.74 (td, 1H, J = 7.6, 1.3 Hz), 5.22 (s, 2H). 

c) 2-(3-Biphenylmethoxy)benzenesulfonyl chloride: The title compound, , a light yellow 
oil, was prepared in 23% yield in a manner analogous to step c of Examples 31. 'H-NMR 
(300 MHz, CDC1 3 ) 6 8.01 (dd, 1H, J = 8.0, 1.7 Hz), 7.81 (br s, 1H), 7.33 7.68 (m, 9H), 
7.17 (d, 1H, J = 8.4 Hz), 7.1 1 (t, 1H, J = 7.7 Hz), 5.42 (s, 2H). 

25 d) [3-(2-(3-Biphenylmethoxy)phenylsuIfonyloxy)-5-methyIphenyl]acetiate: The title 

compound was prepared in 71 % yield from 2-(3-biphenylmethoxy)benzenesuklfonyl chloride 
in a manner analogous to step d of Example 3 1 . 'H-NMR (300 MHz, CDC21 3 ) 5 7.89 (dd, 
1H,J = 7.9, 1.7 Hz), 7.81 (brs, 1H),7.31 -7.63 (m, 9H), 7.14 (d, 1H,J = 8.;.4 Hz), 7.05 (t, 
1H, J = 7.6 Hz), 6.76 (br s, 1H), 6.72 (br s, 1H), 6.64 (t, 1H, J = 2.2 Hz), 5.335 (s, 2H), 2.18 

30 (s, 3H), 2.14 (s, 3H). Mass spectrum (MALDI-TOF, gentisic acid matitrix) calcd. for 

C 38 H 24 0 6 S: 511.1 (M + Na). Found: 510.9. 
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e) 3-(2-(3-Biph nylm thoxy)phenylsulfonyIoxy)-5-methyIphenoI: The tiiitle compound 
was prepared in quantitative yield from [3-(2-(3-biphenylmethoxy)phenylsuulfonyloxy)-5- 
methylphenyljacetate in a manner analogous to step e of Example 3 1 . I H-NNMR (300 MHz, 
CDCI 3 ) 8 7.91 (dd, 1H, J = 7.9, 1.7 Hz), 7.85 (br s, 1H), 7.32 - 7.63 (m, 9H]Q, 7.16 (d, 1H, 

5 J = 8.3 Hz), 7.05 (t, 1H. J = 7.8 Hz), 6.48 (br s, 1H), 6.43 (br s, 1H), 6.25 (t, lrH, J = 2.2 Hz), 

5.36 (s, 2H), 2.1 1 (s, 3H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxyycinnamic acid 
matrix) calcd. for C 26 H 22 0 5 S: 469.1 (M + Na). Found: 469.1. 

f) 3-[3-(2-(3-BiphenyImcthoxy)phenyIsulfoimyloxy)-5- 
methylphenoxyjpropoxyguanidine hydrochloride: The title compound I was prepared 

10 from 3-(2-(3-biphenylmethoxy) phenylsulfonyloxy)-5-rnethyIphenol (as prrepared in the 

preceding step) in a manner analogous to steps b, c, d and e of Example 1 0. NMass spectrum 
(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 30 H 3I N 3 CO 6 S: 562.2 (M 
+ H). 584.2 (M + Na). Found: 561.9,584.0. 

Example 33 

15 l-[(3-Benzyloxy-5-metlty!phenoxy)methyl]-lJ-cyclopropylefo^ 

a) l-[(3-Benzyloxy-5-methylphenoxy)methyl]-l,l-cyciopropylethanoliI: The title 
compound was prepared in 72% yield from 3-benzyloxy-5-methylphenol, as pnrepared in step 
a of Example 20. in a manner analogous to step b of Example 11. 'H-NM1R (300 MHz, 
CDCI3) 8 7.34-7.44 (m, 5H), 6.43 (s, 1H), 6.37 (s, 1H), 6.36 (s, 1H), 5.02 (ss, 2H), 3.89 (s, 

20 2H), 3.63 (s, 2H), 2.29 (s, 3H), 0.63 (s, 4H). 

b) A^l-[(3-BenzyIoxy-5-methylphenoxy)meta^ 

The title compound was prepared in 72% yield from 1 -[(3--benzyloxy-5- 
methylphenoxy)methyl]-l,l-cyclopropylethanol, as prepared in the preceding step, in a 
manner analogous to step a of Example 11. ! H-NMR (300 MHz, CDC1 3 ) 8 i 7.81 (m, 2H), 
25 7.73 (m, 2H), 7.31-7.45 (m, 5H), 6.44 (s, 1H), 6.43 (s, 1H), 6.41 (s, 1H), 5.033 (s, 2H), 4.23 

(s, 2H), 4.09 (s, 2H), 2.29 (s, 3H), 0.71 (m, 4H). 
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c) l-[(3-Benzyloxy-5-raethyIphenoxy)methyIJ-l ,1-cycIopropyIethoxyamiiine: A solution 
ofN- { 1 -[(3-benzyloxy-5-methylphenoxy)methyI]- 1 , 1 -cyclopropylethoxy }phhthalimide (4 1 9 
mg, 0.945 mmol, as prepared in the preceding step), tetrahydrofiiran (3.5 mlL), ethanol (25 
mL), and 40% aqueous methylamine (0.81 mL, 9.45 mmol) was stirrred at ambient 

5 temperature for 1 hour and then concentrated in vacuo. After stirring the residue with 15 

mL of 8:2 ethyl acetate/hexane, the mixture was filtered and the filtrate waas concentrated. 
The product was purified by flash column chromatography (1:1 ethyl acetate/Fhexane) to give 
the title compound (271 mg, 92%) as a colorless liquid. 'H-NMR (300 MHz,; CDC1 3 ) 6 7.32 
-7.45 (m, 5H),6.41 (brs, lH),6.39(t, 1H, J -2.2 Hz), 6.37 (brs, 1H), 5.44 ((brs, 1H), 5.02 
10 (s, 2H), 3.84 (s, 2H), 3.69 (s, 2H), 2.29 (s, 3H), 0.64 (s, 4H). Mass spectrum ((MALDI-TOF, 

a-cyano-4-hydroxycinnamic acid matrix) calcd. for C )9 H 23 N0 3 : 314.2 (M *++ H), 336.2 (M 
+ Na). Found: 314.3,336.3. 

d) l-[(3-BenzyIoxy-5-methylphenoxy)methyl]-l,l-cyclopropylethoxygguanidine: A 

solution of l-[(3-benzyloxy-5-methylphenoxy)methyl]-l,l-cyclopropylethcoxyamine (245 
15 mg, 0.782 mmol), as prepared in the preceding step, li/-pyrazole-l-c-carboxamidine 

hydrochloride (228 mg, 1.56 mmol) and //.//-dimethylformamide (5 mLL) was stirred 
overnight at ambient temperature. The reaction mixture was concentrated in i vacuo, and the 
residual colorless oil was dissolved in acetonitrile (5 mL). The mixture wvas filtered, the 
collected solid was discarded, and the Filtrate was concentrated. The crudde product was 
20 partitioned between dilute aqueous HC1 (15 mL, pH 2) and diethyl ether < (10 mL). The 

aqueous layer was extracted again with diethyl ether (10 mL), and the ethher layers were 
discarded. The aqueous layer was neutralized (pH 6-7) with 2N aqueoous NaOH and 
extracted with ethyl acetate (2 x 25 mL). The combined ethyl acetate layerrs were washed 
with brine, dried over Na 2 S0 4 , filtered and evaporated. The product was puurified by flash 
25 column chromatography (7% to 10% methanol in dichloromethane) to> give the title 

compound (123 mg, 44%) as a white solid. 'H-NMR (300 MHz, CD 3 OD) 5 ' 7.26 - 7.43 (m, 
5H), 6.41 (br s, 1H), 6.35 (br s, 1H), 5.01 (s, 2H), 3.89 (s, 2H), 3.77 (s, 2HJ), 2.25 (s, 3H), 
0.64 (s, 4H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamiric acid matrix) 
calcd. for C 20 H 25 N 3 O 3 : 356.2 (M + H), 378.2 (M + Na). Found: 356.1,37*8.1. 
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Example 34 

{3-[5-Methyl-3-bis(2-methoxyethyl)aminosulfonylphenylsrf 
propoxy/guanidine hydrochloride 

a ) ^^-(Bis-ZerZ-butyloxycarbonyO-fS-IS-methyl-S-bisfZ-nmcthoxyethyl) 
aminosuIfonylphenyisulfonyloxy)phcnoxy] pro poxy guanidine: The title c compound was 
prepared in 29% yield from bis(2-methoxyethyl)amine in a manner analogqous to step h of 
Example 20. 'H-NMR (300 MHz, CDC1 3 ) 5 9.05 (s, 1H), 8.28 (dd, J = 4.9, 1.13 Hz, 1H), 8.10 
(dd, J - 7.9, 1.4 Hz, 1H), 7.58-7.76 (m, 3H), 6.51-6.57 (m, 3H), 4.15 (t, J r = 6.2 Hz, 2H), 
3.91 (t, J = 6.2 Hz, 2H), 3.65 (t, J = 5.6 Hz, 2H), 3.50 (t, J = 5.7 Hz, 2H), 3.224 (s, 3H), 2.22 
(s, 3H), 2.07 (pentet, 2H, J - 6 Hz), 1.47 (s, 18H). 

b) {3-[5-Methyl-3-bis(2-methoxyethyl)aminosuIfonylphenylsulfonyMoxy)phenoxyJ 
propoxy}guanidine hydrochloride: The title compound was prepared in 887% yield from 
MA^'-(bis-/e;7-butyloxycarbonyl)-{3-[5-methyl-3-bis(2-methoxyethyl)anminosulfonyl 
pheny!sulfonyloxy)phenoxy]propoxy} guanidine, as prepared in the preceeding step, in a 
manner analogous to step i of Example 20. 1 H-NMR (300 MHz, CDC1 3 ) 5 * 8.24 (d, J = 6.6 
Hz, 1H), 8.18 (d, J = 7.6 Hz, 1H), 7.69-7.79 (m, 2H), 6.64 (br s, 1H), 6.59 ((br s, 2H), 4.08 
(m, 2H), 4.00 (m, 2H), 3.65 (br s, 4H), 3.52 (br s, 4H), 3.27 (s, 6H), 2.25 (ss, 3H), 2.09 (m, 
2H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid maatrix) calcd. for 
C 23 H 34 N 4 0 9 S : : 575.2 (M + H), 597.2 (M + Na). Found: 575.1, 597.3. 

Example 35 

{3-[5-Methyl-3-(N-ethyl-3,4-(ntethylenedioxy) 
anilinosulfonylphenyl5ulfonyloxy)phenoxyJpropoxy}guanidinehyd 

a) A^A^Bis-terZ-butylox 

anilinosulfonyKphenylsulfonyloxy)phenoxy]propoxy}guanidine: The titles compound was 
prepared in 35% yield from //-ethyl-3,4-(methylenedioxy)aniline in a manneer analogous to 
step h of Example 20. 'H-NMR (300 MHz, CDC1 3 ) 5 9.07 (s, 1H), 8.09-8.141 (m, 1H), 7.83- 
7.88 (m, 1H), 7.71 (s, 1H), 7.52-7.61 (m, 2H), 6.71 (d, J - 1.8 Hz, 1H), 6.566-6.66 (m, 5H), 
5.95 (s, 2H), 4.12 (q, J = 7.0 Hz, 4H), 3.94 (q, J = 6.9 Hz, 4H), 2.26 (s, 3H1), 2.09 (pentet, 
2H, J = 6 Hz), 1,49 (s, 18H), 1.16 (t, J = 7.1 Hz, 3H). 
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b) {3-[5-Mefhyl-3-(A r -ethyI-3,4-(methyIenedioxy)anilinosulfonylphenyyisuIfon 
phcnoxy]propoxy}guanidinc hydrochloride: The title compound was preepared in 61% 
yield from N, .V '-(bis-/err-buty loxycarbony I)- { 3 -[5 -methy 1-3 -(W-ethy 1-3 ,4-(meethy lenedioxy ) 
anilinosulfonylphenylsulfonyloxy) phenoxy]propoxy}guanidine s as preppared in the 
preceding step, in a manner analogous to step i of Example 20. 'H-NMR (300 ) MHz, CDC1 3 ) 
8 10.83 ( S> 1H), 8.13 (m, 1H), 7.87 (m t 1H), 7.61 (m, 2H), 6.56-6.69 (m, 6H)), 5.95 (s, 2H), 
3.85-4.07 (m, 6H), 2.23 (s, 3H), 2.08 (m, 2H), 1.14 (t, J = 7.1 Hz, 3H). NMass spectrum 
(MALDI-TOF. a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 26 H 30 N 4 GO 9 S->: 607.2 (M 
+ H), 629.1 (M + Na). Found: 607.0, 629.1. 

Example 36 

{3-l5-Metliyl-3-(2-N-methyl-(3 9 4-dintethoxyphenyl) 
ethylaminosulfonylphenylsulfonyloxy)phenoxyJpropoxy}guanidine hyddrochloride 

a^Ar'-CBis-te^buryloxyc 

ethylaminosulfonylphenylsulfonyloxy)phenoxyjpropoxy}guanidine: The ttitle compound 
was prepared in 46% yield from //-methylhomoveratrylamine in a manner anaalogous to step 
h of Example 20. 

b) {3-[5-Methyl-3-(2-A^-methyl-(3,4-dimethoxyphenyI)ethylaniinosuuIfonylphenyl 
suIfonyloxy)phenoxy]propoxy}guanidine hydrochloride: The title coompound was 
prepared in 63% yield fromA r ) A^-(bis-/m-butyloxycarbonyl)-{3-t5-methyl-34-(2-//-methyl- 
(3,4-dimethoxyphenyl)ethylaminosulfonylphenylsulfonyloxy)phenoxy]propoDxy}guanidine, 
as prepared in the preceding step, in a manner analogous to step i of Examplee 20. 'H-NMR 
(300 MHz, CDC1 3 ) 8 10.85 (s, 1H), 8.11 (m, 2H), 7.75 (t, J = 7.0 Hz, 1H), 77.66 (t, J = 7.5 
Hz, 1H), 6.53-6.76 (m, 6H), 4.06 (t, J = 5.4 Hz, 2H), 3.96 (t, J = 5.5 Hz, 2H).), 3.83 (s, 6H), 
3.55 (t, J = 7.5 Hz, 2H), 2.97 (s, 3H), 2.84 (t, J = 7.0 Hz, 2H), 2.23 (s, 3H), ; 2.06 (m, 2H). 
Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matriax) calcd. for 
C 28 H 36 N 4 0 9 S 2 : 637.2 (M + H), 659.2 (M + Na). Found: 637.3, 659.5. 
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Example 37 

{3'f5-Methyl-3'((3-ethoxycarbonyl-l~ 
piperidinosulfonyi)phenylsulfonyloxy)phenoxy]propoxy}guanidine hyddrochloride 

a) ^^'-(Bis-Zer^butyloxycarbonyO-fS-IS-methyW-^S-ethoxyycarbonyl-l^ 
5 piperidinosuifonyI)phenyIsuIfonyloxy)phenoxy]propoxy}guanidine: The tititle compound 

was prepared in 51% yield from ethyl nipecotate in a manner analogouss to step h of 
Example 20. Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid i matrix) calcd. 
for C 35 H 50 N 4 O l3 S 2 : 599.3 (M -2 /-BOC + 3H). Found: 599.5. 

b) {3-[5-Methyl-3-((3-ethoxycarbonyl-l-piperidinosulfonyI)phenyWsuIfonyioxy) 
10 phenoxylpropoxy}guanidine hydrochloride: The title compound was preppared in 63% 

yield from A^//'-(bis-rerr-butyloxycarbonyl)-{3-[5-methyl-3-((3-ethoxxycarbonyl-l- 
piperidinosulfonyl)phenylsulfonyloxy)phenoxy] propoxy}guanidine, as prcepared in the 
preceding step, in a manner analogous to step i of Example 20. 'H-NMR (300 1 MHz, CDCI 3 ) 
5 10.84 (s, 1H), 8.22 (dd, J = 7.9, 1.3 Hz, 1H), 8.15 (dd, J = 7.9, 1.3 Hz, 1H) : ), 7.80 (td, J = 
15 7.7, 1.3 Hz, 1H), 7.68 (td, J = 7.7, 1.3 Hz, 1H), 6.57 (m, 1H), 6.51 (m, 2H), '4.03-4.12 (m, 

4H), 3.90-3.97 (m, 3H), 3.75 (m, 1H), 2.97-3.05 (m, 1H), 2.83-2.90 (m, 1H), : 2.57-2.66 (m, 
1H), 2.22 (s, 3H), 2.02-2.14 (m, 3H), 1.48-1.79 (m, 3H), 1.21 (t, J = 7.0 H-Iz, 3H). Mass 
spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for CC 25 H 34 N 4 0 9 S 2 : 
599.2 (M + H), 621.2 (M + Na). Found: 599.0, 620.9. 

20 Example 38 

{3-[5-Methyl-3-((3-carboxypiperidinosulfonyl)phenylsulfonyloxy^ 

guanidine hydrochloride 

A solution of {3-[5-methyl-3-((3-ethoxycarbonyl-l -piperidinosuhlfonyl)phenyl 

sulfonyloxy)phenoxy]propoxy} guanidine hydrochloride (0.056 g, 0.09 mmolj), as prepared 

25 in the preceding step, in methanol (3 mL) and 0.25N NaOH (1.5 mL) was stirrred at ambient 

temperature for 2 h. The methanol was evaporated. The concentrate was diluteed with water, 
washed with dichloromethane and adjusted to pH 7 with 10% HCL The aqueeous layer was 
extracted with ethyl acetate (4x10 mL). The ethyl acetate extracts were combbined, washed 
with brine, dried (NajSOJ, and evaporated to dryness to give the title compouund as a white 

30 solid (0.035 g, 69% yield). 'H-NMR (300 MHz, CDC1 3 / DMSO-d 6 ) 5 8.07 (ddd, J = 7.9, 1.1 

Hz, 1H), 8.00 (dd, J = 7.9, 1.3 Hz ? 1H), 7.81 (td, J = 7.7, 1.4 Hz, 1H), 7.65 (t<td, J - 7.7, 1.2 
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Hz, 1H), 6.79 (s, 1H), 6.60 (s, 1H), 6.30 (t, J = 2.0 Hz, 1H), 3.92-4.02 (m, 55H), 3.73-3.84 
(m, 1H), 2.94-3.04 (m, 2H), 2.40-2.47 (m ? 1H),2.33 (s, 3H), 1.85-2.16(m, 44H), 1.51-1.73 
(m, 2H). Mass spectrum (MALDI-TOF, oc-cyano-4-hydroxycinnamic acid mafctrix) calcd. for 
C 23 H 30 N 4 O 9 S 2 : 571.2 (M + H), 593.1 (M + Na). Found: 571.2, 593.3. 

Example 39 

{3-[5~Methyl-3-((2-methoxycarbonyll-pyrrolidinosulfonyl) 
phenylsulfonyloxy)phenoxy]propoxy}guanidine hydrochloridde 

a) A^A^HBis-^rZ-butyloxycarbonyO-IS-lS-methyl-S-CCZ-methoxxycarbonyl-l- 
pyrrolidinosulfonyl)phenylsulfonyloxy)phenoxy]propoxy}guanidine: The title 
compound was prepared in 35% yield from L-proline methyl ester hydrochloride in a 
manner analogous to step h of Example 20. 'H-NMR (300 MHz, CDC1 3 ) 5 9.035 (s, 1H), 8.36 
(dd, J = 7.9, 1.3 Hz, 1H), 8.1 1 (dd, J - 7.9, 1.3 Hz, 1H), 7.76 (td, J = 7.6, 1.3 fflz, 1H), 7.60- 
7.68 (m, 2H), 6.51-6.56 (m, 3H), 4.79 (dd, J = 8.3, 2.8 Hz. 1H), 4.15 (t, J = 6.2 Hz, 2H), 
3.91 (td, J = 6.2, 1.3 Hz, 2H), 3.62 (s, 3H), 2.2-2.30 (m, 4H), 1.91-2.17 (m,i, 7H), 1.47 (s, 
18H), 1.24 (t, J -7.1 Hz, 2H). 

b) {3-[5-MethyI-3-((2-methoxycarbonyl-l-pyrrolidinosulfonyl)phenyHsuIfonyloxy) 
phenoxy]propoxy}guanidine hydrochloride: The title compound was preepared in 45% 
yield from A^,A^-(bis-/er/-butyloxycarbonyl)-{3-[5-methyl-3-((2-metho>xycarbonyl-l- 
pyrrolidinosulfonyl)phenylsulfonyloxy) phenoxy]propoxy}guanidine, as pnrepared in the 
preceding step, in a manner analogous step i of Example 20. 'H-NMR (300 I MHz, CDCl 3 ) 
5 8.35 (dd, J = 7.9, 1.3 Hz, 1H), 8.19 (dd, J = 7.9, 1.3 Hz, 1H), 7.84 (td, J = 7.77, 1.3 Hz, 1H), 
7.71 (td, J = 7.7, 1.3 Hz, 1H), 6.57-6.66 (m, 1H) 3 4.78 (dd, J = 8.3, 2.6 Hz, 1 1H), 4.08 (t, J 
- 5.8 Hz, 2H), 3.99 (t, J = 5.8 Hz, 2H), 3.60-3.66 (m, 4H), 3.42 (m, 1H), 2.25 i (s, 3H), 1.91- 
2.20 (m, 4H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamicc acid matrix) 
calcd. for C 23 H 30 N 4 O 9 S 2 : 571.2 (M + H), 593.1 (M + Na). Found: 571.0, 5933.3. 

Example 40 

{3~[5-Methyl-3-((2-carboxy-l-pyrrolidinosulfonyl) 
phenylsulfonyloxy)phenoxy]propoxy}guanidine hydrochloridde 

A solution of {3-[5-methyl-3-((2-carboxy- 1 -pyrrolidinosulfonyl)phenyylsulfonyloxy) 

phenoxy]propoxy}guanidine hydrochloride (0.037 g, 0.065 mmol), as prepared in the 
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preceding step, in methanol (3 mL) and 0.25N NaOH (1.0 mL) was stirrred at ambient 
temperature for 2 h. The methanol was evaporated. The concentrate was dilutrted with water, 
washed with dichloromethane, and adjusted to pH 7 with 10% HGI. Thes aqueous was 
extracted with ethyl acetate (4x10 mL). The ethyl acetate extracts were comlibined, washed 
5 with brine, dried, and evaporated to dryness to give the title compound ass a white solid 

(0.015 g, 43% yield). 'H-NMR (300 MHz, CDC1 3 / DMSO-dJ 5 8.41 (d, J == 7.0 Hz, 1H), 
8.05 (dd, J - 7.8, 1.0 Hz, 1H), 7.79 (td, J = 7.7, 1.2 Hz, 1H), 7.64 (t, 1H), 6.722 (s, 1H), 6.60 
(s, 1H), 6.49 (s, 1H), 4.60 (dd, J = 7.7, 2.9 Hz, 1H), 3.88-4.03 (m, 4H), 3.544-3.67 (m, 2H), 
2.30 (s, 3H), 1 .94-2.27 (m, 6H). Mass spectrum (MALDI-TOF, a-cyano-4-hyddroxycinnamic 
10 acid matrix) calcd. for C 22 H 28 N 4 0 9 S 2 : 557.1 (M + H), 579.1 (M + Na). Found!* 557.0, 579.0. 

Example 41 

{3-[5-Methyl-3-(N-methy!-N-ethoxycarbonylmethyl)aminosufo 
phenoxyjpropoxyjguanidine hydrochloride 

a) ^^'-(Bis-Z^-butyloxycarbonyO-fS-IS-methyl^^AV-methyl^- 
15 ethox>xarbonyImethyl)aminosuIfonylphenylsulfonyioxy)phenoxy]propoxxy}guanidine: 

The title compound was prepared in 67% yield from sarcosine ethyl ester hydrochloride in 
a manner analogous to step h of Example 20. 'H-NMR (300 MHz, CDC1 3 ) lb 9.08 (s, 1H), 
8.37 (dd, J = 7.9, 1.3 Hz, 1H), 8.14 (dd, J = 7.9, 1.3 Hz, 1H), 7.81 (dt, J = 7.77, 1.4 Hz, 1H), 
7.64-7.73 (m, 2H), 6.51-6.59 (m, 3H), 4.09-4.20 (m, 4H), 3.94 (t, J - 6.2 Hzz, 2H), 2.99 (s, 
20 3H) ? 2.26 (s, 3H), 2.06-2.15 (m, 2H) ? 1.49 (s, 18H),. 1.20- 1.28 (m, 5H). 

b) {S-fS-Methyl-S^^-methyl-A^-ethoxycarboniylmethyl) 
aminosulfonylphenylsulfonyloxy) phenoxyjpropoxyjguanidine hydrochloride: The title 
compound was prepared in 72% yield from/^A^'^Bis-rerr-butyloxycarbonyl)— {3-[5-methyl- 
3 -(//-methyl -//-ethoxycarbonylmethyl)aminosulfonylphenylsuulfonyloxy) 

25 phenoxy]propoxy}guanidine, as prepared in the preceding step, in a mannerr analogous to 

step i of Example 20. 'H-NMR (300 MHz, CDC1 3 ) 8 8.34 (dd, J = 7.9, 1.3 Hz, , 1H), 8.18 (dd, 
J - 7.9, 1.3 Hz, 1H), 7.85 (td, J = 7.7, 1.3 Hz, 1H), 7.71 (td, J = 7.7, 1.3 Hz*:, 1H), 6.64 (s, 
1H), 6.59 (s, 1H), 6.54 (t, J - 2.0 Hz, 1H), 4.27 (s, 2H), 4.06-4. 17 (m, 4H), 33.98 (t, J = 5.7 
Hz ? 2H), 2.99 (s, 3H), 2.25 (s, 3H), 2.06-2.17 (m, 2H), 1.22 (t, J = 7.2 fflz, 3H). Mass 

30 spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for ( C 22 H 30 N 4 O 9 S 2 : 

559.2 (M + H), 581.1 (M + Na). Found: 559.2, 581.2. 
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Example 42 

{3-[5-Methyl-3-(N-methyl-N^thoxycarbonylmethyl)aminosulf^ 
phenoxy]propoxy}guanidine hydrochloride 

A solution of {3-[5-methyl-3-(A^methyl-A^ethoxycaarbonylinethyl) 

5 aminosulfonylphenylsulfonyloxy 

mmol), as prepared in the preceding step, in methanol (3 mL) and 0.25N NvfaOH (1 .5 mL) 

was stirred at ambient temperature for 2 h. The methanol was evaporated. TThe concentrate 

was diluted with water, washed with dichloromethane, and adjusted to pH 7 1 with 10% HC1. 

The aqueous was extracted with ethyl acetate (4x10 mL). The ethyl acetatde extracts were 

10 combined, washed with brine, dried, and evaporated to dryness to give the t title compound 

as a white solid (0.055 g, 76% yield). 'H-NMR (300 MHz, DMSO-d 6 ) 6 8.226 (dd, J = 7.9, 
1.3 Hz, 1H), 8.1 1 (dd, J = 7.9, 1.3 Hz, 1H), 7.99 (td, J - 7.7, 1.2 Hz, 1H), 7.'.85 (td, J = 7.7, 
1.2 Hz, 1H), 6.74 (m, 1 H), 6.47-6.56 (m, 2H), 4.13 (s, 2H), 3.97 (t, J = 6.22 Hz, 2H), 3.89 
(t, J = 6.2 Hz, 2H), 3.34 (s, 3H), 2.22 (s M 3H), 1.96-2.02 (m, 2H). Mass specttrum (MALDI- 

15 TOR a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 20 H 26 N 4 O 9 S 2 : 5531.1 (M + H), 

553.1 (M + Na). Found: 531.3, 553.3. 

Example 43 

3-[5-Methyl-3-(2-(4-methylsulfonylpiperazin-l-ylsulfonyl^ 
phenoxy] propoxyjguanidine hydrochloride 

20 a) A^HBis-te^butylox 

ylsulfonyl)phenylsulfonyloxy)phenoxy]propoxy}guanidine: To a soblution of 1,2- 
benzenedisulfonic anhydride (440 mg, 2.0 mmol), as prepared in step g of Exxample 20, and 
A^-diisopropylethylamine (720 (L, 4.0 mmol) in dichloromethane (20 mL) ) was added (A 7 - 
methylsulfonyl)piperazine hydrochloride (400 mg, 2.0 mmol). After stirring \ the mixture for 

25 4 h at ambient temperature, oxalyl chloride (160 (L, 2.0 mmol) and 5 « drops of N,N- 

dimethylformamide were added. The mixture was stirred for another 4 h. . (A^/Z-bis-Zer/- 
butyloxycarbonyl)-{3-[(3-hydroxy-5-methyl)phenoxy)propoxy}guanidine (560 mg, 1.4 
mmol), as prepared in step f of Example 20, and A/;//-diisopropylethylaminne (360 (L, 2.0 
mmol) were added to the mixture. The mixture was stirred at ambient temperaature overnight. 

30 Additional dichloromethane (100 mL) was added and the solution was waashed with 10% 

citric acid (3 x 50 mL), brine (50 mL), and dried over NajSO^ After thhe solvent was 
evaporated n vacuo, the residue was purified by flash column chhromatography 
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(dichloromethane to 5% ethyl acetate in dichloromethane) to give the title ccompound as a 
colorless foam (1 .0 g, 89%). 'H-NMR (300 MHz, CDCI 3 ) 5 9.08 (s, 1H), 8.3 1 1 (d, J = 7.9 Hz, 
1H), 8.18 (d, J = 7.9 Hz, 1H), 7.82 (t, J = 7.8 Hz, 1H), 7.72 (t, J = 7.7 Hz, 2HJ), 6.60 (s, 1H), 
6.54 (s, 1H), 6.48 (s, 1H), 4.18 (t, J = 6.1 Hz, 2H), 3.95 (t, J = 6.2 Hz, 2H),», 3.52 (m, 4H), 
5 3.31 (m, 4H), 2.78 (s,3H), 2.24 (s,3H), 2.11 (t, J = 6.2Hz,2H), 1.49(s, 188H). 

b) 3-[5-MethyI-3-(2-(4-methylsuIfonylpiperazin-l-ylsuIfonyl)phenyyIsulfonyIoxy) 
phenoxy]propoxy}guanidine hydrochloride: To a solution of . ^^-(bis-Zerr- 
butyloxycarbonyl)-{3-[5-methyl-3-(2-(4-methylsulfonylpiperazin-ll-ylsulfonyl) 
phenylsulfonyloxy)phenoxy]propoxy}guanidine (725 mg, 0.9 mmol), as pprepared in the 

10 preceding step, in dichloromethane (20 mL) was added trifluoroacetic acidd (5 mL). The 

mixture was stirred at ambient temperature for 3 h, the solvent was evaporatedd in vacuo. The 
residue was dissolved in dichloromethane (100 mL), washed with 2N K 3 CC0 3 (2 x 50 mL) 
and dried over NaoS0 4 . After evaporated the solvent, the residue was conver.rted to the HC1 
salt (1 eq. methanolic HC1 and concentration) and purified by flash column cbhromatography 

15 (10 % methanol in dichloromethane) to give the title compound as a colorHess foam (530 

mg, 91%). 'H-NMR (300 MHz, DMSO-d 6 ) 5 10.97 (br s, 1H), 8.22 (d, J = 7.99 Hz, 1H), 8.17 
(d, J = 7.9 Hz ? 1H), 8.03 (t, J = 7.7 Hz, 1H), 7.91 (t, J - 7.7 Hz, 2H), 7.23 (Kbr s, 4H), 6.75 
(s, 1H), 6.52 (s, 1H), 6.49 (s, 1H), 3.98 (t, J = 6.3 Hz, 2H); 3.88 (t, J = 6.3 Hzz, 2H), 3.42 (m, 
4H), 3.20 (m r 4H), 2.91 (s, 3H), 2.22 (s, 3H), 2.00 (pentet, J = 6.3 Hz, 2H). fMass spectrum 

20 (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 22 H 3 ,N 5 ^0 9 S 3 : 606. 1 (M 

+ H), 628.1 (M + Na). Found: 605.9, 628.1. 

Example 44 

{3-[5-Methyl-3-(2-(4-(2-pyrimidinyl)piperazin-l- 
ylsulfonyl)phenylsulfonyloxy)phenoxy]propoxyguanidine hydrochloride 

25 a) A^'-OBis-/er/-butyloxyca^ 

ylsulfonyl)phenylsulfonyloxy)phcnoxy]propoxy}guanidinc: To a soblution of 1,2- 
benzenedisulfonic anhydride (110 mg, 0.5 mmol), as prepared in step g of Exxample 20, and 
A^//-diisopropylethylamine (90 (L, 0.5 mmol) in dichloromethane (10 mL) wvas added 2-(l- 
piperazinyl)pyrimidine (82 mg, 0.5 mmol). After stirring the mixture for '4 h at ambient 

30 temperature, oxalyl chloride (40 (L, 0.5 mmol) and 2 drops of A^/Z-dimethylfobrmamide were 

added. The mixture was stirred for another 4 h. (A r ( //'-Bis-rerr-butyloxycarlrbonyl)-{3-[(3- 
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hydroxy-5-methyI)phenoxy)propoxy}guanidine (180 mg, 0.4 mmol), as preepared in step f 
of Example 20, and //-diisopropylethylamine (180 (L, 1.0 mmol) werce added to the 
mixture. The mixture was stirred at ambient temperature overnight. Additional 
dichloromethane (50 mL) was added, washed with 10% citric acid (3 x 20 ) mL) and brine 
5 (20 mL), and dried over NaoS0 4 . After the solvent was evaporated/w vacuo, tthe residue was 

purified on a Waters Sep-Pak ( 5 g silica, 3 :1 hexane : ethyl acetate) tco give the title 
compound as a colorless foam (185 mg, 64%). 'H-NMR (300 MHz, CDC1 3 ) ) 5 9.08 (s, 1H), 
8.29 (d, J = 4.8 Hz, 1H),8. 17 (d, J = 8.0 Hz, 1H), 7.8 1 (t, J = 7.7 Hz, 1H), 7.7(70 (m, 2H), 6.59 
(s, 1H), 6.57 (s, 1H), 6.52 (s, 1H), 6.49 (s, 1H), 4.18 (t, J = 6.2 Hz, 2H), 3.933 (m, 6H), 3.43 

10 (m, 4H), 2.24 (s, 3H), 2.10 (pentet, J = 6.2 Hz, 2H), 1.49 (s, 18H). 

b) 3-[5-Methyl-3-(2K4<2-pyrimidinyI)piperazin-l-ylsulfonyI)phenyyIsuIfonyIoxy) 
phenoxyjpropoxyguanidine hydrochloride: To a solution of N,N'-(bis-tert- 
butyloxycarbonyl)-{3-[5-methyl-3-(2-(4-(2-pyrimidinyl)piperazin-l-ylsuLilfonyl)phenyl 
sulfonyloxy)phenoxy]propoxy}guanidine (170 mg, 0.235 mmol), as pnrepared in the 

15 preceding step, in dichloromethane (6 mL) was added trifluoroacetic acidd (3 mL). The 

mixture was stirred at ambient temperature for 2 h, the solvent was evaporateed in vacuo. The 
residue was dissolved in dichloromethane (50 mL), washed with 2N K 2 C0 3 (j(2 x 30 mL) and 
dried over Na^CV After evaporated the solvent, the residue was converted 1 to the HC1 salt 
by HC1 methanol to give the title compound as a colorless foam (140 mg, 993%). 'H-NMR 

20 (300 MHz, DMSO-d 6 ) 6 1 1.09 (s, 1H), 8.38 (d, J = 5.0 Hz, 2H), 8.16-8.24 (nm, 2H), 8.01 (t, 

J = 7.7 Hz, 1H), 7.90 (t, J = 7.7 Hz, 2H), 7.69 (br s, 4H), 6.74 (s, 1H), 6.688 (t, J = 4.8 Hz, 
1H), 6.54 (s, 1H), 6.51 (s, 1H), 3.99 (t, J = 6.2 Hz, 2H), 3.90 (t, J = 6.3 Hzz, 2H), 3.83 (m, 
4H), 3.36 (m, 4H), 2.22 (s, 3H), 2.01 (pentet, J = 6.3 Hz, 2H). Mass specttrum (MALDI- 
TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 25 H 3I N 7 0 7 S 2 : 6606.2 (M + H), 

25 628.2 (M + Na). Found: 606.0, 627.9. 
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Example 45 

3-l5-Methyl-3-(2-(N-methyl-N-(2-(2-pyridyl)ethyl)anunosulfonyl)phenylds 
phenoxyjpropoxyguanidine dihydrochloride 

a) N,W'-(Bis-terNbutyloxycarbony^ 

aminosuIfonyl)phenylsulfonyIoxy)phenoxy]propoxy}guanidine: The title c compound was 
prepared in 67% yield from 2-(2-methylaminoethyl)pyridine in a manner anaalogous to step 
h of Example 20. 'H-NMR (300 MHz, CDC1 3 ) 6 9.08 (s, 1H), 8.44 (d, J = 4.9? Hz, 1H), 8.21 
(d, J = 7.9 Hz, 1H), 8.10 (d, J = 7.9 Hz, 1H), 7.77 (d, J = 7.7 Hz, 1H), 7.72 ((d, J = 7.7 Hz, 
1H), 7.62 (t, J = 7.8 Hz, 1H), 7.60 (t, J = 7.6 Hz, 1H), 7.23 (d, J = 7.8 Hz, 1H),), 7.1 1 (m, 1H), 
6.58 (s, 1H), 6.56 (s, 1H), 6.50 (s, 1H), 4.17 (t, J = 6.2 Hz, 2H), 3.92 (t, J = 6. 1 1 Hz, 2H), 3.75 
(t, J = 7.4 Hz, 2H), 3.1 1 (t, J = 7.5 Hz, 2H), 2.96 (s, 3H), 2.22 (s, 3H), 2.09 «pentet, J = 6.2 
Hz,2H), 1.49 (s, 18H). 

b) 3-I5-Methyl-3-(2-(N-methyl-A'-(2-(2-pyridyl)ethyl)amainosulfonyI) 
phenylsulfonyloxy) phenoxy]propoxyguahidine dihydrochloride: The tititle compound 
was prepared in 89% yield from MA^'-(bis-/er/-butyloxycarbonyl)-{3-[5-mQethyl-3-(2-(//- 
methyl-A'-(2-(2-pyridyl)ethyI)aminosulfonyl)phenylsuIlfonyloxy) 
phenoxyJpropoxy}guanidine, as prepared in the preceding step, in a manneer analogous to 
step i of Example 20. 'H-NMR (300 MHz, DMSO-d 6 ) 8 1 1.14 (br s, 2H), 83.58 (d, J = 4.5 
Hz, 1H), 8.10 (d, J = 7.8 Hz, 1H), 8.06 (d, J = 7.8 Hz, 1H), 7.98 (t, J = 7.7 Hzz, 2H), 7.57 (t, 
J = 7.6 Hz, 1H), 7.71 (br s, 4H), 7.56 (br s, 1H), 7.47 (m, 1H), 6.74 (s, 1H).), 6.51 (s, 1H), 
6.46 (s, 1H), 3.97 (t, J = 6.2 Hz, 2H), 3.90 (t, J = 6.2 Hz, 2H), 3.74 (t, J = 7.3 » Hz, 2H), 3.17 
(t, J = 7.1 Hz. 2H), 2.98 (s, 3H), 2.21 (s, 3H), 2.01 (pentet, J = 6.2 Hz, 2H). NMass spectrum 
(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C^H^NjCO^: 578.2 (M 
+ H), 600.2 (M + Na). Found: 578.2, 600.0. 
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Example 46 

3-[5-Methyl-3-(2-(N-propyl-N-(2-(2-pyridyt)ethyl)amiw 

phenoxyjpropoxyguanidine dihydrochloride 

a) A^ r -(Bis-ter^butylox^ 

5 aminosulfonyl)phcnylsulfonyloxy)phcnoxy]propoxy}guanidine The title c compound was 

prepared in 53% yield from 2-[2-(//-propylamino)ethyl]pyridine in a manneer analogous to 
step h of Example 20. 'H-NMR (300 MHz, CDC1 3 ) 5 9.08 (s, 1H), 8.43 (d, J = = 4.9 Hz, 1H), 
8.22 (d, J = 7.9 Hz, 1H), 8.07 (d, J = 7.9 Hz, 1H), 7.75 (m, 3H), 7.61 (t, J = - 7.7 Hz, 1H), 
7.32 (m, 2H), 7.20 (m, 2H), 6.56 (s, 2H), 6.51 (s, 1H), 4.17 (t, J = 6.2 Hz, 2BH), 3.92 (t, J = 
10 6.1 Hz, 2H), 3.82 (t, J = 7.4 Hz, 2H), 3.39 (t, J = 7.5 Hz, 2H), 3.15 (t, J - 6.65 Hz, 2H), 2.15 

(s ? 3H), 2.09 (t, J = 6.1 Hz, 2H), 1.61 (m, 2H), 1.49 (s, 1 8H), 0.84 (pentet, J = 7.4 Hz, 3H). 

b) 3-[5-MethyI-3-(2-(Af-propyIW^ 

phenoxyjpropoxyguanidine dihydrochloride: The title compound was pr<repared in 89% 
yield from MA^'-(bis-/er/-butyloxycarbonyl)-{3-[5-methyl-3-(2-(A^-pDropyl-//-(2-(2- 

15 pyridyl)ethyl)aminosulfonyl)phenylsulfonyloxy) phenoxy]propoxy}guanidinne, as prepared 

in the preceding step, in a manner analogous to step i of Example 20. 'H-NNMR (300 MHz, 
DMSO-d 6 ) 6 1 1.08 (br s, 2H), 8.43 (d, J = 4.0 Hz, 1H), 8.1 1 (d, J = 7.9 Hz, 1H), 8.09 (d, J 
= 7.7 Hz, 1H), 7.95 (t, J = 7.7 Hz, 1H), 7.84 (t, J = 7.7 Hz, 1H), 7.68 (br s,:, 5H), 7.27 (m, 
2H). 6.73 (s, 1H), 6.53 (s, 1H), 6.49 (s, 1H), 3.97 (t, J = 6.2 Hz, 2H), 3.89) (t, J = 6.3 Hz, 

20 2H), 3.71 (t, J = 7.8 Hz, 2H), 3.34 (t, J = 7.5 Hz, 2H), 3.01 (t, J = 7.6 Hz, 2HJ), 2.20 (s, 3H), 

2.00 (pentet, J = 6.2 Hz, 2H), 1.52 (m, 2H), 0.77 (t, J = 7.4 Hz, 3H). KMass spectrum 
(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 27 H 35 N 5 ( i 0 7 S 2 : 606.2 (M 
+ H), 628.2 (M + Na). Found: 606.2, 628.3. 

Example 4 7 

25 3'[5-Methyl-3-(2-(N-ethyt-N-(4-pyridylmethyl)aminosulfo 

phenoxyjpropoxyguanidine dihydrochloride 

a) A^HBis-ter^butyloxycarbonylH^^ 

aminosulfonyl)phenylsulfonyloxy)phenoxy]propoxy}guanidine: The title c compound was 
prepared in 48% yield from 4-(Af-ethyl)aminomethylpyridine in a manner anaalogous to step 
30 h of Example 20. 'H-NMR (300 MHz, CDC1 3 ) 5 9.08 (s, 1H), 8.56 (d, J - 4.77 Hz, 2H), 8.37 

(d, J = 7.8 Hz, 1H), 8.16 (d, J = 7.8 Hz, 1H), 7.77 (t, J - 7.7 Hz, 1H), 7.68 ( (d, J = 7.8 Hz, 
2H), 7.28 (m, 2H), 6.58 (s, 2H), 6.53 (s, 1H), 4.70 (s, 2H), 4.17 (t, J = 6.2 Hiz, 2H), 3.93 (t, 
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J - 6. 1 Hz, 2H), 3.32 (t, J = 7.4 Hz, 2H), 2.23 (s, 3H), 2.09 (pentet, J = 6. 1 Hzz, 2H), 1 .49 (s, 
18H), 0.94 (t, J = 7.2 Hz,3H). 

b) {3-[5-MethyI-3-(2-(A r -ethyl-AH4-pyridyImcthyI)aminosulfonyl)phcn>^ 
phenoxy]propoxy}guanidine dihydrochloride: The title compound was pr<repared in 84% 
yield from MA^'<Bis-rerr-butyloxycarbonyl)-{3-[5-methylO-(2-(<A^-ethyl-A^-(4- 
pyridylmethyl)aminosulfonyl)phenylsulfonyloxy) phenoxy]propoxy}guanidiiine, as prepared 
in the preceding step, in a manner analogous to step i of Example 20. 'H-NIvVIR (300 MHz, 
DMSO-d 6 ) 6 8.54 (d, J = 4.5 Hz, 2H), 8.23 (d, J = 7.9 Hz, 1H), 8.17 (d, J = 7.88 Hz, 1H), 8.01 
(t, J = 7.7 Hz, 1H) ? 7.89 (t, J = 7.7 Hz, 1H), 7.42 (br s, 4H), 7.34 (d, J = 5.8? Hz, 2H), 6.74 
(s, 1H), 6.54 (s, 1H), 6.50 (s, 1H), 4.67 (s, 2H), 3.97 (t, J = 6.3 Hz, 2H), 3.877 (t, J = 6.3 Hz, 
2H), 3.36 (t, J - 7.1 Hz, 2H), 2.21 (s, 3H), 2.00 (pentet J = 6.1 Hz, 2H), 0.92 1 (t, J - 7.1 Hz, 
3H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matitrix) calcd. for 
C 25 H 31 N 5 0 7 S 2 : 578.2 (M + H), 600.2 (M + Na), 616.1 (M + K). Found: 578.1J, 599.9, 616.0. 

Example 48 

3-[5-Methyl-3-(2-(N-methyl-N-(4-methoxyphenyl)aminosulfonyty^ 
phenoxyjpropoxyguanidine hydrochloride 

a) 7V,7V'-(Bis-/e/7-buty Ioxycarbony 1)- {3-[5-methy I-S-^A^-methyl-A^-meethoxyphenyl) 
aminosulfonyl)phenylsulfonyloxy)phenoxy]propoxy}guanidine: The title c compound was 
prepared in 80% yield from //-methyl-/?-anisidine in a manner analogouas to step h of 
Example 20. 'H-NMR (300 MHz, CDC1 3 ) 5 9.08 (s, 1H), 8.15 (d, J = 7.6 Hzz, 1H), 7.78 (d, 
J = 7.6 Hz, 1H), 7.71 (br s, 1H), 7.57 (t, J = 7.7 Hz, 2H), 7.1 1 (d, J = 8.9 Hzz, 2H), 6.77 (d, 
J = 8.9 Hz, 2H), 6.61 (s, 1H), 6.58 (s, 2H), 4.18 (t, J = 6.1 Hz, 2H), 3.94 (t, J == 6.2 Hz, 2H), 
3.77 (s, 3H), 3.44 (s, 3H), 2.23 (s, 3H), 2.09 (pentet, J = 6.1 Hz, 2H), 1.49 «s, 18H). 

b) 3-f5-Methyl-3-(2-(A r -methyl-A r -(4-methoxyphenyI)aminosuIfonyl)phenyylsulfonyI^ 
phenoxyjpropoxyguanidine hydrochloride: The title compound was preepared in 92% 
yield from A^-(Bis-ter/-butyloxyc^ 

methoxyphenyl)aminosulfonyl)phenylsulfonyloxy)phenoxy]propoxy}guanidaine,asprepared 
in the preceding step, in a manner analogous to step i of Example 20, 'H-NNMR (300 MHz, 
DMSO-d 6 ) 5 1 1.04 (s, 1H), 8.16 (d, J = 6.7 Hz, 1H), 7.88 (m, 3H), 7.66 (br ss, 4H), 7.16 (d, 
J = 8.9 Hz, 2H), 6.88 (d, J = 8.9 Hz, 2H), 6.673 (s, 1H), 6.48 (s, 2H), 3.97 ' (t, J = 6.2 Hz, 
2H), 3.90 (t, J = 6.3 Hz, 2H), 3.72 (s, 3H), 3.35 (s, 3H), 2.19 (s, 3H), 2.01 «pentet, J = 6.3 
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Hz. 2H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid maatrix) calcd. for 
C 25 H 30 N 4 O 8 S 2 : 579.2 (M + H), 601.1 (M + Na), 617.1 (M + K). Found: 579.11, 601.3, 617.2. 

Example 49 

3-[5-Methyl-3-(2-(4^thylpiperazin-l-ylsulfonyl) 
5 phenylsulfonyloxy)phenoxyJpropoxyguanidine dihydrochloridde 

a) A^WHBis-te^butyloxycarbony^ 

phenylsulfonyloxy)phenoxy]propoxy}guanidine: The title compound wvas prepared in 
23% yield from //-ethylpiperazine in a manner analogous to step h ot'Exampble 20. 'H-NMR 
(300 MHz, CDC1 3 ) 6 9.08 (s, 1H), 8.20 (t, J = 8.2 Hz, 2H), 7.80 (t, J = 7.8 Hzz, 1H), 7.69 (m, 
10 2H), 6.57 (s, 2H), 6.51 (s, 1H), 4.18 (t, J = 6.2 Hz, 2H), 3.94 (t, J = 6.2 Hz,;, 2H), 3.40 (t, J 

= 4.8 Hz, 4H) r 2.51 (t ? J = 4.8 Hz. 4H), 2.43 (q, J = 7.2 Hz, 2H), 2.23 (s, 3HT), 2.10 (pentet, 
J = 6.2 Hz, 2H), 1.49 (s, 18H), 1.05 (t, J = 7.2 Hz, 3H). 

b) 3-[5-MethyI-3-(2-(4-ethylpiperazin-l-ylsulfonyl)phenylsuIfonyMoxy)phenoxy] 
propoxyguanidine dihydrochloridc: The title compound was prepared in 880% yield from 

15 MA r '-(Bis-/err-butyloxycarbonyl)-{3-[5-methyl-3-(2-(4-ethylpiperazin-H-ylsulfonyl) 
phenylsulfonyloxy)phenoxy]propoxy}guanidine ? as prepared in the preceeding step, in a 
manner analogous to step i of Example 20. 'H-NMR (300 MHz, DMSO-d 6 ^) 8 1 1.06 (br s, 
1H), 10.89 (br s, 1H), 8.29 (d, J - 7.9 Hz, 1H), 8.19 (d, J = 7.9 Hz, 1H), 8.077 (t, J = 7.8 Hz, 
1H) ? 7.94 (t, J = 7.7 Hz, 1H), 7.66 (br s, 4H) ? 6.76 (s, IH), 6,51 (s, 1H), 6.448 (s, 1H),3.99 

20 (t, J = 6.2 Hz, 2H), 3.90 (t, J = 6.3 Hz, 2H), 3.52 (br s, 2H), 3.33 (br s, 4H), 33.26 (br s, 2H), 

3.13 (br s, 2H), 2.22 (s, 3H), 2.02 (pentet, J = 6.2 Hz, 2H), 1.21 (t, J = 7.2 1 Hz, 3H). Mass 
spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. forr C^^N^S;,: 
556.2 (M + H), 578.2 (M + Na), 594.1 (M + K). Found: 555.9, 577.9, 593. 17. 
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Example 50 

3-[5-Methyl-3-(2-(N-methyt-N-(4-methoxycarbonylphenyl)amiw 

phenylsulfonyloxy)phenoxy]propoxyguanidine hydrochloride i 

a) A^^Bis-te^butyioxycarbo^^ 

methoxycarbonylphenyl)aminosulfonyl)phenylsulfonyloxy)phenoxy^jpropoxy} 
guanidine: The title compound was prepared in 80% yield fromn methyl 4- 
methylaminobenzoate in a manner analogous to step h of Example 20. 'H-NMIR (300 MHz, 
CDC1 3 ) 5 9.1 1 (s, 1H), 8.14 (d, J = 9.0 Hz, 1H), 7.94 (d, J = 8.8 Hz, 2H), 7.86 «d, J = 9.1 Hz, 
1H) ? 7.60 (m, 2H), 7.34 (d, J = 8.8 Hz, 2H), 6.58 (s, 1H), 6.54 (s, 1H), 6.51 (s,., 1H), 4.18 (t, 
J = 6.1 Hz, 2H), 3.93 (t, J = 6.1 Hz, 2H), 3.89 (s, 3H), 3.51 (s, 3H), 2.22 ((s, 3H), 2.10 
(pentet, J = 6.0 Hz, 2H), 1.49 (s, 18H). 

b) {S-fS-Methyl-S-Cl-fA^methyUA^^-methoxycarbonylphenyOamninosulfonyl) 
phenylsulfonyloxy)phenoxy]propoxy}guanidine hydrochloride: The title ccompound was 
prepared in 92% yield from MA^HBis-fe^buryloxycarbonyl)-{3-[5-methyl-3-(X2-(A' f -methyl- 
A^-(4-methoxycarbonylphenyl)aminosulfonyl)phenylsulfonyloxy)phenox>:y]propoxy} 
guanidine, as prepared in the preceding step, in a manner analogous to step i off Example 20. 
'H-NMR(300 MHz, DMSO-d 6 )5 11.07(br s, 1H), 8.17 (d, J = 7.5 Hz, 1H), 77.88-7.99 (m, 
5H) ? 7.67 (br s. 4H), 7.43 (d, J = 7.7 Hz. 2H), 6.74 (s, 1H), 6.45 (s, 2H), 3.98 «t, J - 6.2 Hz, 
2H), 3.90 (t, J = 6.3 Hz, 2H), 3.83 (s, 3H), 3.46 (s, 3H), 2.19 (s, 3H), 2.02 (poentet, J = 6.2 
Hz, 2H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matitrix) calcd. for 
C 26 H 30 N 4 O 9 S 2 : 607.2 (M + H), 629.1 (M + Na). Found: 606.9, 628.8. 

Example 51 

3-f5-Methyt-3-(2-(N-(2-cyanoethyl)-N-(3-pyridy^ 

phenylsulfonyloxy)phenoxyjpropoxyguanidine dihydrochioridde 

a) A^HBis-te^buryloxycarbon 

pyridyInaethyl)aminosuIfonyI)phcnylsuIfonyIoxy)phenoxy]propoxy}guaEiiidine: The 

title compound was prepared in 66% yield from 3-(3-pyridylmethyiamino)pr<ropionitrile in 
a manner analogous to step h of Example 20. 'H-NMR (300 MHz, CDC1 3 ) 8 ) 9.08 (s, 1H), 
8.56 (br s, 1H), 8.50 (br s, 1H), 8.35 (d, J = 7.7 Hz, 1H), 8.18 (d, J = 7.8 Hz,. 1H), 7.81 (t, 
J = 7.7 Hz, 1H), 7.72 (m, 3H), 7.29 (t, J = 7.7 Hz, 1H), 6.60 (s, 1H), 6.57 (s, t 1H), 6.52 (s, 
1H), 4.70 (s, 2H), 4.17 (t, J = 6.2 Hz, 2H), 3.94 (t, J = 6.2 Hz, 2H), 3.65 (t, J = = 7.0 Hz, 2H), 
2.50 (t, J = 7.0 Hz, 2H), 2.24 (s, 3H), 2. 1 2 (pentet, J = 6.3 Hz, 2H), 1 .49 (s, 1 1 8H). 
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b) 3-[5-McthyI-3-(2-(7V-(2-cyanoethyl)-7V-(3-pyridyIra thyl)arminosulfonyl) 

phenylsulfonyloxy)phenoxy] propoxyguanidine dihydrochloride: The tititle compound 
was prepared in 91% yield from A^^'-Cbis-ze^butyloxycarbonyl^tS-fS-methhyl-S^^AT^- 
cyanoethyl)-A^-(3-pyridylmethyl)aminosuIfonyI)phenylsulfonylox\y)phenoxy] 
propoxy}guanidine, as prepared in the preceding step, in a manner analogqous to step i of 
Example 20. 'H-NMR (300 MHz, DMSO-c^) 8 1 1.09 (s, 1H), 8.70 (m, 2H), i 8.27 (d, J = 7.9 
Hz, 1H), 8.15 (t, J = 7.8 Hz, 2H), 8.01 (t, J « 7.7 Hz, 1H), 7.91 (t, J = 7.7 Hlz, 1H), 7.75 (t, 
J = 7.7 Hz, 1H), 7.68 (brs, 4H), 6.75 (s, 1H), 6.54 (s, 1H), 6.51 (s, 1H), 4.851 (s,2H),3.99 
(t, J = 6.2 Hz, 2H), 3.90 (t, J = 6.3 Hz, 2H), 3.68 (t, J = 6.7 Hz, 2H), 2.73 (t, J f = 6.6 Hz, 2H), 
2.22 (s, 3H), 2.01 (pentet, J = 6.3 Hz, 2H). Mass spectrum (MALDI-TCDF, a-cyano-4- 
hydroxycinnamic acid matrix) calcd. for C 26 H 30 N 6 O 7 S 2 : 603.2 (M + H), 6225.1 (M + Na); 
Found: 603.0, 624.9. 

Example 52 

3-f5-Methyl-3-(2-(N,N-bis-(2-cyanoetftyI)aminosulfo 

propoxyguanidine hydrochloride 

a) A^HBis-te^butyioxycarbonyl^ 

aminosulfonyi)phenylsuIfonyIoxy)phenoxy]propoxy}guanidine: The title c compound was 
prepared in 46% yield from 3,3'-iminodipropionitrile in a manner analogoous to step h of 
Example 20. l H-NMR (300 MHz, CDC1 3 ) 5 9.08 (s, 1H), 8.39 (d, J = 7.9 Hzz, 1H), 8.19 (d, 
J = 7.8 Hz, 1H), 7.88 (t, J = 7.7 Hz, 1H), 7.76 (t, J = 7.7 Hz, 1H), 7.70 (s, 1H][), 6.60 (s, 1H), 
6.55 (s, 1H), 6.49 (s, 1H), 4.17 (t, J = 6.2 Hz, 2H), 3.94 (t, J = 6.2 Hz, 2H), 23.78 (t, J = 6.8 
Hz, 4H), 2.73 (t, J = 6.8 Hz, 4H), 2.24 (s, 3H), 2.10 (pentet, J = 6.2 Hz, 2H), , 1 .49 (s, 18H). 

b) 3-[5-Methyl-3<2-(A r A-bis-(2-cyanoethyl)aminosulfonyl)phenyyIsulfonyIoxy) 
phenoxy] propoxyguanidine hydrochloride: The title compound was prcepared in 85% 
yield from A^-(bis-r<?^butyloxyc^^ 

cyanoethyl)amihosulfonyl)phenylsulfonyloxy)phenoxy] propoxy}guanidine, , as prepared in 
the preceding step, in a manner analogous to step i of Example 20. 'H-NNMR (300 MHz, 
DMSO-d 6 ) 8 1 1.05 (br s, 1H), 8.25 (d, J = 7.9 Hz, 1H), 8.14 (d, J = 7.8 Hz, , 1H), 8.01 (t, J 
- 7.7 Hz, 1H), 7.90 (t, J = 7.7 Hz, 1H), 7.66 (br s, 4H), 6.74 (s, 1H), 6.54 (ss, 1H), 6.51 (s, 
IH), 3.99 (t, J = 6.2 Hz, 2H), 3.91 (t, J = 6.3 Hz, 2H), 3.71 (t, J = 6.8 Hz, 4IH), 2.84 (t, J = 
6.8 Hz, 4H), 2.22 (s, 3H), 2.02 (pentet, J = 6.2 Hz, 2H). Mass spectrum (M/ALDI-TOF, a- 
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cyano-4-hydroxycinnamic acid matrix) calcd. for C 23 H 2g N 6 0 7 S 2:: 565.2 (M + - H), 587.1 (M 
+ Na); Found: 565.2, 587.0. 

Example 53 

3-f5-Methyl-3-(2-(N-(2-etfwxycarbonylethyl)-N-benzylamiM 

phenylsulfonyloxy)phenoxyJpropoxyguanidine hydrochloride 

a) AyV^Bis-te^butyloxycarbo^ 

ben2ylaminosulfonyl)phenylsulfonyloxy)phenoxy]propoxy}guanidine: The title 
compound was prepared in 74% yield from A^benzyl-3-aminopropionic acid I ethyl ester in 
a manner analogous to step h of Example 20. 'H-NMR (300 MHz, CDC1 3 ) 55 9.02 (s, 1H), 
8.76 (s, 1H), 8.16 (t, J = 8.1 Hz, 2H), 7.98 (t, J = 7.7 Hz, 1H), 7.88 (t, J = 7.8 1 Hz ? 1H), 7.34 
(m, 5H) } 6.74 (s, 1H), 6.54 (s, 1H), 6.47 (s, 1H), 4.63 (s, 2H), 3.91 (m, 6H), 33.53 (t, J = 7.2 
Hz, 2H), 2.37 (t, J = 7.3 Hz, 4H), 2.21 (s, 3H), 1 .96 (pentet, J = 6.2 Hz, 2H), 1 1 .39 (s, 1 8H), 
1.09 (t, J = 7.1 Hz,3H). 

b) 3-[5-MethyI-3-(2-(AK2-ethoxycarbonyIethy^ 

phenylsulfony!oxy)phenoxy]propoxyguanidine hydrochloride: The title ccompound was 
prepared in 92% yield from // ) //-(bis-rm-butyloxycarbonyl)-{3-[5-methyyl-3-(2-(A^-(2- 
ethoxycarbonylethyl)-A^-benzylaminosulfonyl)phenylsulfonyloxy)pheno>xy]propoxy} 
guanidine, as prepared in the preceding step, in a manner analogous to step i of>f Example 20. 
'H-NMR (300 MHz, DMSO-d*) 6 1 1.10 (br s, 1H), 8.18 (t, J = 8.8 Hz, 2H), 77.99 (t, J = 7.7 
Hz. 1H), 7.89 (t, J = 7.8 Hz, 1H), 7.69 (br s, 4H), 7.34 (m, 5H), 6.75 (s, 1H),I, 6.54 (s, 1H), 
6.52 (s, 1H), 4.63 (s, 2H), 3.98 (t, J = 6.2 Hz, 2H), 3.91 (q, J = 7.0 Hz, 4H), 33.53 (t, J = 7.3 
Hz, 2H), 2.38 (t, J = 7.3 Hz, 4H), 2.21 (s, 3H), 2.01 (pentet, J = 6.2 Hz, 2H), 11.09 (t, J = 7.1 
Hz, 3H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matitrix) calcd. for 
C 29 H 36 N 4 0 9 S 2 : 649.2 (M + H) s 671 .2 (M + Na); Found: 649.0, 671.0. 
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Example 54 

3-(5-Methyl-3-(2-(4-(piperidin-l-yl)piperidin-l- 
ylsulfonyl)pltenylsulfonyloxy)phenoxy]propoxyguanidine dihydrocchloride 

a) A^A-(Bis-/e/t-butyloxycarbonyI)-{3-[5-methyl-3-(2-(4-(piperidin-l 
ylsuIfonyl)phenyIsuIfonyloxy)phenoxy]propoxy}guanidine: The title ccompound was 
prepared in 37% yield from 4-piperidinopiperidine in a manner analogouus to step h of 
Example 20. 'H-NMR(300 MHz, CDC1 3 ) 5 9.08 (s, 1H),8.31 (d, J = 7.9 H22, 1H), 8.15(d, 
J = 7.9 Hz, 1H), 7.82 (t, J = 7.7 Hz, 1H), 7.70 (m, 2H), 6.60 (s, 1H), 6.52 «s, 1H), 6.47 (s, 
1H), 4.17 (t, J = 6.2 Hz, 2H), 4.07 (m, 2H), 3.94 (t, J = 6.2 Hz, 2H), 2.88 (m,i, 3H), 2.27 (m, 
2H), 2.24 (s, 3H), 2.10 (pentet, J = 6.2 Hz, 2H), 1.51-1.96 (m, 10H), 1.49 (s, , 18H), 1.25 (m, 
2H). 

b) 3-[5-Methyl-3-(2-(4-(piperidinyl-yl)piperidin-l-yIsuIfonyI)phen\yIsuIfonyIoxy) 
phenoxyjpropoxyguanidine dihydrochloride: The title compound was pr-repared in 88% 
yield from /^/V-(Bis-^rr-butyloxycarbonyI)-{3-[5-methyl-3-(2 -(4-(piperidin-i-l-yl)piperidin- 
l-ylsulfonyl)phenylsulfonyloxy) phenoxy]propoxy}guanidine, as prepared irin the preceding 
step, in a manner analogous to step i of Example 20. 'H-NMR (300 MFHz, DMSO-d 6 ) 
8 11.10(brs, 1H), 10.29 (brs, 1H), 8.24 (d, J = 7.9 Hz, 1H), 8.17 (d, J - 7.99 Hz, 1H), 8.03 
(t, J = 7.7 Hz, 1H), 7.91 (t, J = 7.7 Hz, 1H), 7.68 (brs, 4H), 6.75 (s, 1H), 6.552 (s, 1H), 6.48 
(s, 1H), 3.98 (t, J = 6.2 Hz, 4H), 3.90 (t, J = 6.3 Hz, 2H), 3.35 (m, 5H), 2.888 (m, 4H), 2.22 
(s, 3H), 2.16 (m, 2H), 2.02 (pentet, J = 6.3 Hz, 2H), 1.67-1.79 (m, 6H). I\Mass spectrum 
(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 27 H^ 5 ( s 0 7 S 2 : 61 0.2 (M 
+ H), 632.2 (M + Na), 648.2 (M + K); Found: 610.1, 632.0, 648.1. 

Example 55 

{3-[5-Methyl-3-(2-(N-methyl-N-(2-(4-pyridyl)ethyl)aminosufo 

phenoxy/propoxy/guanidine dihydrochloride 

aWW'-OSis-terZ-bu^ 

aininosulfonyl)phenylsulfonyioxy)phenoxy]propoxy}guanidine: The title ccompound was 
prepared in 1 5% yield from 4-[(2-methylamino)ethyl]pyridine in a manner anaalogous to step 
h of Eg. 20. 'H-NMR (300 MHz, CDC1 3 ) 5 9.08 (s, 1H), 8.55 (d, J = 5.1 Hzz, 2H), 8.24 (d, 
J = 7.7 Hz, 1H), 8.12 (d, J = 7.8 Hz, 1H), 7.69 (m, 3H), 7.30 (m, 2H), 6.58 «s, 1H), 6.54 (s, 
IH), 6.48 (s, 1H), 4.18 (t, J = 6.2 Hz, 2H), 3.92 (t, J = 6.2 Hz, 2H), 3.65 (t, J = = 7.3 Hz, 2H), 



WO 98/23565 PCTIYUS97/21649 

-126- 

3.05 (t, J = 7.4 Hz, 2H), 2.90 (s, 3H), 2.23 (s, 3H), 2.08 (pentet, J = 6.2 Hzz, 2H), 1.49 (s, 
18H). 

b) {3-[5-MethyI-3-(2-(Ar-mcth^^ 

phenylsulfonyloxy) phenoxy]propoxy}guanidine dihydrochloride: The tititle compound 
was prepared in 83% yield from A^,A r -(bis-^rr-butyloxycarbonyl)-{3-[5-mnethyl-3-(2-(A r - 
methyl-//-(2-(4-pyridyl)ethyl)aminosulfonyl)phenylsulfonyloxy)phenoxxy]propoxy} 
guanidine, as prepared in the preceding step, in a manner analogous to step i cof Example 20. 
'H-NMR (300 MHz, CDCI3/CD3OD) 5 8.72 (br s, 2H), 8.15 (t, J = 7.8 Hz, :2H), 7.65-7.95 
(m, 3H), 7.74 (t, J = 7.4 Hz, 1H), 6.64 (s, IH), 6.60 (s, 1H), 6.45 (s, 1H), 44.03 (br s, 2H), 
3.94 (br s, 2H), 3.83 (br s, 2H), 3.39 (m, 2H), 2.98 (s, 3H), 2.27 (s, 3H), 2.07 ' (m, 2H). Mass 
spectrum (MALDI-TOF. a-cyano-4-hydroxycinnamic acid matrix) calcd. forr C 25 H 3I N 5 0 7 S 2 : 
578.2 (M + H), 600.2 (M + Na); Found: 578.0, 599.9. 

Example 56 

3-[5-Methyl-3-(2-(N-(ethoxycarbonylmethyl)-N~(2-pyridyl^ 

phenylsulfonytoxy)phenoxy]propoxyguanidine dihydrochloridde 

a) ^^-(Bis-te^butyloxycart 

(2-pyridylmethyl)aminosulfonyI)phenylsuIfonyloxy)phenoxy]propox>'}giiuanidine: The 

title compound was prepared in 38% yield from W-(pyridylmethyl)glycine e ethyl ester in a 
manner analogous to step h of Example 20. 'H-NMR (300 MHz, CDC1 3 ) 8 9.005 (s ; 1 H), 8.47 
(d, J = 4.0 Hz, IH), 8.37 (d, J = 7.8 Hz, IH), 8.14 (d, J = 7.9 Hz, 1H), 7.75 5 (t, J = 7.7 Hz, 
1H) ? 7.63 (m, 3H), 7.40 (t, J = 7.9 Hz, 1H), 6.57 (s, 2H), 6.53 (s, 1H), 4.73 (ss, 3H), 4.31 (s, 
3H), 4.16 (t, J = 6.2 Hz, 2H), 4.02 (q, J = 7.1 Hz, 2H), 3.92 (t, J = 6.1 Hz, 2HJ), 2.21 (s, 3H), 
2.07 (pentet, J = 6.2 Hz, 2H), 1.49 (s, 18H), 1.15 (t, J = 7.1 Hz, 3H). 

b) 3-[5-Methyl-3-(2-(AKethoxycarbonylmethyI)^ 

phenylsulfonyloxy)phenoxyjpropoxyguanidine dihydrochloride: The tititle compound 
was prepared in 90% yield from A^//-(Bis-rerr-butyloxycarbonyl)-{3-[5-maethyl-3-(2-(//- 
(ethoxycarbonylmethyl)-A^-(2-pyridylmethyI)aminosuIfonyI)phenyldsulfonyloxy) 
phenoxyjpropoxy} guanidine, as prepared in the preceding step, in a manneer analogous to 
step i of Example 20. 'H-NMR (300 MHz, DMSO-d 6 ) 8 8.54 (d, J « 4.4 Hzz, IH), 8.39 (d, 
J = 7.8 Hz, IH), 8.14 (d, J = 7.8 Hz, IH), 7.97 (t, J = 7.7 Hz, IH), 7.87 (t, J = = 7.8 Hz, 2H), 
7.67 (br s, 4H), 7.43 (t, J « 7.7 Hz, 2H), 6.75 (s, IH), 6.53 (s, IH), 6.50 (s, 1HI), 4.76 (s, 3H), 
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4.36 (s, 3H), 3.97 (q, J = 7.1 Hz, 2H), 3.90 (t, J = 6.5 Hz, 4H), 2.22 (s, 3HI), 2.02 (pentet, 
J = 6.4 Hz, 2H), 1.06 (t, J = 7.1 Hz, 3H). Mass spectrum (MALDI-TCOF, cc-cyano-4- 
hydroxycinnamic acid matrix) calcd. for C 27 H 33 N 5 0 9 S 2 : 636.2 (M + H), 6558.2 (M + Na); 
Found: 636.0,658.0. 



Example 57 

3-[5-Methyl-3-(2-(N,N~bis(ethoxycarbonylmethyl)aminosul^^ 

phenoxyjpropoxyguanidine hydrochloride 

a^W'-CBis-ter^butyioxycarbony^ 

aminosulfonyl)phenyisulfonyloxy)phenoxylpropoxy}guanidine: Thetitlee compound was 
prepared in 76% yield from diethyl iminodiacetate in a manner analogous t to step h of Eg. 
20. 'H-NMR (300 MHz, CDC1 3 ) 5 9.07 (s, 1H), 8.35 (d, J = 7.9 Hz, 1H), 8.155 (d, J = 7.8 Hz, 
1H), 7.79 (t, J = 7.7 Hz, 1H), 7.69 (d, J = 7.9 Hz, 1H), 7.66 (t, J = 7.7 Hz, lffl), 6.57 (s, 2H), 
6.52 (s. 1H), 4.35 (s, 4H), 4.18 (t, J - 6.2 Hz, 2H), 4.12 (q, J = 7.1 Hz, 4H), , 3.94 (t, J = 6.2 
Hz, 2H), 2.23 (s, 3H), 2.10 (pentet J = 6.2 Hz, 2H), 1.49 (s, 18H), 1.21 (t, J J = 7.1 Hz, 6H). 
b)3-|5-Methyl-3-(2-(A',A L bis(ethoxycarbonylmeta^ 

phenoxyjpropoxyguanidine hydrochloride: The title compound was pnrepared in 74% 
yield from M^'-(bis-/er/-butyloxycarbonyl)-{3-[5-methyl--3-(2-(M//-bis 
(ethoxycarbonylmethyl) aminosulfonyl)phenylsulfonyloxy)phenoxy1propoxxy } guanidine, as 
prepared in the preceding step, in a manner analogous to step i of ExampMe 20. *H-NMR 
(300 MHz, DMSO-d 6 ) 5 8.41 (d, J = 7.9 Hz, 1H), 8.13 (d, J = 7.8 Hz, 1H), , 7.98 (t, J = 7.7 
Hz. 1H), 7.88 (d, J = 7.8 Hz, 1H), 7.65 (br s, 4H), 6.75 (s, 1H), 6.52 (s, 1HI), 6.49 (s, 1H), 
4.30 (s, 4H), 4.99 (q, J = 7.1 Hz, 6H), 3.91 (t, J = 6.3 Hz, 2H), 2.22 (s, 3HI), 2.02 (pentet, 
J = 6.2 Hz, 2H), 1.10 (t, J = 7.1 Hz, 6H). Mass spectrum (MALDI-TOOF, a-cyano-4- 
hydroxycinnamic acid matrix) calcd. for C 25 H 34 N 4 O n S 2 : 63 1 .2 (M + H), 6553.2 (M + Na); 
Found: 630.9, 653.1. 
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Example 58 

3-[5-Methyl-3-(2-(4-(ethoxycarbonylmethyl)piperazinyl-ylsulfotwyl) 
phenybulfonyloxy)phenoxy]propoxyguanidine dihydrochloridde 

a) A r ,A rr -(Bis-/er/-butyloxycarbonyl)-{3-[5-mcthyI-3-(2-(4-(cthoxycarhbonylmeth 

5 piperazin-l-ylsulfonyl)phcnylsulfonyloxy)phenoxy]propoxy}guanidine: : The title 

compound was prepared in 74% yield from l-(ethoxycarbonylmethyl)piperazinne in a manner 
analogous to step h of Example 20. 'H-NMR (300 MHz, CDC1 3 ) 5 9.08 (s, 11H), 8.23 (d, J 
= 7.9 Hz, 1H), 8.19 (d, J = 7.9 Hz, 1H), 7.80 (t, J = 7.7 Hz, 1H), 7.71 (s, 1H), 77.68 (t, J = 7.8 
Hz, 1H), 6.59 (s ? 1H), 6.56 (s, IH), 6,51 (s, 1H), 4.17 (m, 4H), 3.94 (t, J « 6.2 I Hz, 2H), 3.47 
10 (t, J = 4.6 Hz, 4H), 3.25 (s, 2H), 2.72 (m, 4H), 2.23 (s, 3H), 2.10 (pentet, J = 6.2 Hz, 2H), 

1.49 (s, 18H), 1.26 (t, J = 7.2 Hz, 3H). 

b ) 3-[5-MethyI-3-(2-(4-(ethoxycarbonylmethyl)piperazin-ll-yIsulfonyI) 
henylsulfonyloxy) phenoxy]propoxyguanidine dihydrochloride: The tititle compound 
was prepared in 82% yield from A^//'-(bis-re/-/-butyloxycarbonyl)-{3-[5-maethyl-3-(2-(4- 

15 (ethoxycarbonylmethyl) piperazin-l-ylsulfonyl)phenylsulfonyloxy)phenooxy]propoxy} 

guanidine, as prepared in the preceding step, in a manner analogous to step i of>f Example 20. 
'H-NMR (300 MHz, DMSO-d 6 ) 5 11.15 (s, IH), 8.27 (d, J - 7.8 Hz, 1H), 8.1.18 (d, J = 7.8 
Hz, 1H), 8.07 (t, J = 7.7 Hz, 1H), 7.94 (t, J = 7.8 Hz, 1H),7.71 (br s, 4H), 6.755 (s, 1H),6.51 
(s, IH), 6.47 (s, 1H), 4.18 (q, J = 7.1 Hz, 2H), 3.98 (t, J = 6.2 Hz, 2H), 3.90 ((t, J = 6.3 Hz, 

20 2H), 3.56 (br s, 6H), 3.20 (br s, 4H), 2.22 (s, 3H), 2.02 (pentet, J = 6.2 Hz,:, 2H), 1.22 (t, 

J = 7.2 Hz, 3H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamicic acid matrix) 
calcd. for C 25 H 35 N 5 0 9 S 2 : 614.2 (M + H), 636.2 (M + Na), 652.2 (M + K). FFound: 614.1, 
636.0, 652.1. 

Example 59 

25 3-[5-Methyl-3-(2-(N,N-bis(carboxymethyl)aminosulfonyl)phenyk^ 

phenoxyjpropoxyguanidine 

The title compound was prepared in 87% yield from 3-[5-methiyl-3-(2-(A';A^- 

bis(ethoxycarbonylmethyl)aminosulfonyl)phenylsulfonyloxy)phenoxy]propooxyguanidine 

hydrochloride, as prepared in step b of Example 57, in a manner analogous tOD Example 27. 

30 'H-NMR (300 MHz, DMSO-d 6 ) 8 8.29 (d, J = 7.0 Hz, IH), 8.10 (d, J = 7.6 1Hz, IH), 7.97 

(t, J = 7.6 Hz, IH), 7.84 (t, J = 7.6 Hz, IH), 7.63 (br s, 4H), 6.72 (s, IH), 6.588 (s, IH), 6.49 

(s, IH), 4.13 (s, 4H), 3.97 (t, J = 6.3 Hz, 2H), 3.90 (t, J = 6.3 Hz, 2H), 2.235 (s, 3H), 2.03 
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(pentet, J = 6.2 Hz, 2H). Mass spectrum (MALDI-TOF, a-cyano-4-hydrox^ycinnamic acid 
matrix) calcd. for C 21 H 26 N 4 O n S 2 : 575.1 (M + H), 597.1 (M + Na), 613.1 (NM + K). Found: 
575.1,597.0,613.1. 

Example 60 

3-[5-Methyl-3-(2-(N-methyl-N^(4^arboxyphenyl)aminosulfonyl)phenyb 

phenoxyjpropoxyguanidine 

The title compound was prepared in 84% yield from 3-[5-methyl-3-(22-(A r -methyl-//- 
(4-methoxycarbonylphenyl)aminosulfonyl)phenylsulfonyloxy)phenoxy]proppoxyguanidine 
hydrochloride, as prepared in step b of Example 50, in a manner analogous tto Example 27. 
'H-NMR (300 MHz, DMSO-d 6 ) 5 8.17 (d, J- 7.4 Hz, 1H), 7.97 (t, J = 7.6 Hzz, 1H), 7.90 (m, 
4H), 7.61 (br s ? 4H), 7.40 (d, J = 7.7 Hz, 2H), 6.74 (s, 1H), 6.45 (s, 2H), 3.988 (t, J = 6.2 Hz, 
2H), 3.90 (t J - 6.3 Hz, 2H), 3.46 (s, 3H), 2.19 (s, 3H), 2.01 (pentet, J = 6.2 I Hz, 2H). Mass 
spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. fonr C 25 H 28 N 4 0 9 S.>: 

593.1 (M + H), 615.1 (M + Na), 631.1 (M + K). Found: 593.1, 615.0, 630A9. 

Example 61 

3-[5-Methyl-3-(2-(N-(2-carboxyethyl)-N~benzylaminosulfo 

phenoxyjpropoxyguanidine 

The title compound was prepared in 97% yield from 3-[5-metkhyl-3-(2-(A^-(2- 

ethoxycarbonylethyO-A^-benzylaminosuIfonylJphenylsulfonylo^xyJphenoxy] 

propoxyguanidine hydrochloride as prepared in step b of Example 533, in a maimer 

analogous to Example 27. 'H-NMR (300 MHz, DMSO-d 6 ) 5 8.1 9 (t, J = 7.99 Hz, 2H), 7.99 

(t, J = 7.7 Hz, 1H), 7.88 (t, J = 7.8 Hz, 1H), 7.56 (br s, 4H), 7.34 (m, 5H), 6.774 (s, 1H), 6.54 

(s, 1H), 6.51 (s, 1H), 4.63 (s, 2H), 3.97 (t, J = 6.2 Hz, 2H), 3.89 (t, J = 6.1 H-Iz, 2H), 3.51 (t, 

J = 7.4 Hz, 2H), 2.28 (t, J = 7.5 Hz, 4H), 2.22 (s, 3H), 1.99 (pentet, J = 6.1 Hz, 2H). Mass 

spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. fonr C 27 H 32 N 4 0 9 S 2 : 

621.2 (M + H), 643.2 (M + Na). Found: 621.0,642.9. 
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Example 62 

{3-[5-Methyl-3-(2-(4-(carboxymethyl)piperazinN-l-ylsufo 

phenoxyjpropoxyjguanidine 

The title compound was prepared in 85% yield from {3-[5-maethyl-3-(2-(4- 

5 (ethoxycarbonylmethyl)piperazin-l-ylsulfonyl)phenylsulfonylox>y)phenoxy] 

propoxy}guanidine dihydrochloride, as prepared in step b of Example 58,1, in a manner 

analogous to Example 27. 'H-NMR (300 MHz, DMSO-dJ 5 1 1.12 (s, IH), 8.1.27 (d, J = 7.9 

Hz, IH), 8.18 (d, J = 7.9 Hz, 1H), 8.08 (t, J - 7.7 Hz, 1H), 7.94 (t, J = 7.7 Hz, , 1H), 7.69 (br 

s, 4H), 6.76 (s, 1H), 6.51 (s, 1H), 6.47 (s, IH), 3.99 (t, J = 6.2 Hz, 2H), 3.90 ((t, J = 6.3 Hz, 

10 2H), 3.43 (br s, 6H), 3.25 (br s, 4H), 2.22 (s, 3H), 2.02 (pentet, J = 6.2 Hiz, 2H). Mass 

spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for CC 23 H 31 N 5 0 9 S 2 : 

586.2 (M + H), 608.1 (M + Na). Found: 586.2, 608.0. 

Example 63 

3-[5-methyl-3-(2-(4-(2-pyridyl)piperazinylsulfonyl)phenybulfony 
1 5 propoxyguanidine hydrochloride 

a) 7V,A rf -Bis-(^r/-butoxycarbony)-3-[5-methyl-3-(2-(4-(2-pyridyl)piperazwnylsulfonyl) 
phenylsulfonyloxy)phcnoxy] propoxyguanidine: The title compound waas prepared in 
67% yield from 1 -(2-pyridyl)piperazine, in a manner analogous to step h of Eg?. 20. 'H NMR 
(300 MHz, CDC1 3 ) 5 9.08 (s, 1H), 8.28 (dd, IK J = 7.9, 1.3 Hz), 8.16 (m, 2H),), 7.81 (td, 1H, 

20 J = 7.7, 1.4 Hz), 7.68 (m, 2H), 7.48 (m, 1H), 6.61 (m, 4H), 6.51 (t, 1H, J = 2.1 ; Hz), 4.18 (m, 

2H), 3.94 (t, 2H, J = 6.2 Hz), 3.63 (m, 4H), 3.48 (m, 4H), 2.23 (s, 3H), 2.10 ( (m, 2H), 1.49 
(s, 18H). 

b) 3-[5-methyl-3-(2-(4-(2-pyridyI)piperazinyIsulfonyl) phenyIsulfonyloDxy)phenoxy] 
propoxyguanidine hydrochloride: The title compound was prepared in quantitative yield 

25 from A^-bis-^e^butoxycarbony)^^ 

pheny lsulfonyloxy)phenoxy]propoxyguanidine, as prepared in the previous stepp, in a manner 
analogous to step i of Example 20 (without chromatographic purification). '?H NMR (300 
MHz ? CDCI3/CD3OD) 8 8.33 (d, 1H, J = 6.9 Hz), 8.20 (dd, IH, J = 7.8, 1.1 I-Hz), 8.1 1 (dd, 
1H, J = 6.0, 1.5 Hz), 7.90 (m, 2H), 7.78 (m, 1H), 7.06 (d, IH, J = 8.9 Hz), 6.i.93 (t, 1H, J = 

30 6.6 Hz), 6.63 (m, 2H), 6.50 (t, IH, J = 2.1 Hz), 4.06 (t, 2H, J = 6.0 hz), 4.01 ((t, 2H, J = 5.9 

Hz), 3.89 (m, 4H), 3.60 (m, 4H), 2.28 (s, 3H), 2.10 (pentet, 2H, J = 5.9 Hz). UAbss spectrum 
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(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 26 H 32 f.N 6 0 7 S 2 : 605.2 
(M+H), 627.2 (M+Na). Found: 605.0,627.1. 

Example 64 

3-[5-methyl'3^(2-(4-phenylpiperazinylsulfonyl)phenybulfonyloxy)poheno^] 
propoxyguanidine hydrochloride 

a) A^A^-Bis-(/er/-butoxycarbony)-3-[5-methyl-3-(2-(4-phenyIpiperaazinylsulfonyl) 
phenylsulfonyloxy)phenoxy]propoxyguanidine: The title compound vwas prepared in 
40% yield from 1-phenylpiperazine, in a manner analogous to step h of E£xample 20. X H 
NMR (300 MHz, CDC1 3 ) 5 9.08 (s, 1H), 8.28 (dd, 1H, J = 7.9, 1.3 Hz), 8.119 (dd, 1H, J = 
7.9, 1.4 Hz), 7.81 (td, 1H, J = 7.7, 1.4 Hz), 7.69 (m, 2H), 7.27 (m, 4H), 6.899 (m, 3H), 6.58 
(br s. 2H), 6.52 (t, 1 H, J = 2.1 Hz), 4. 1 8 (t, 2H, J = 6.2 Hz), 3.94 (t, 2H, J = 6.12 Hz), 3.53 (m, 
4H) f 3.24 (m, 4H), 2.24 (s, 3H), 2.10 (m, 2H), 1.49 (s, 18H). 

b) 3-{5-methyl-3-(2-(4-phenylpiperazinylsulfonyl)phenylsuIfonyMoxy)phenoxyj 
propoxyguanidine hydrochloride: The title compound was prepared in quaantitative yield 
from A r ,A^-bis-(/err-butoxycarbony)-3-[5-methyI-3-(2-(4-phenyIpij>eraazinylsulfonyl) 
phenylsulfonyloxy)phenoxy] propoxyguanidine, as prepared in the previdous step, in a 
manner analogous to step i of Example 20 (without chromatographic purificaation). ! H NMR 
(300 MHz, CDCI3/CD3OD) 5 8.34 (d, 1H, J = 7.3 Hz), 8.21 (d, 1H, J = 7.66 Hz), 7.94 (m, 
1H), 7.83 (t, 1H, J = 7.4 Hz), 7.74 (d. 2H, J = 7.7 Hz), 7.50 (m, 3H), 6.64 «s, 1H), 6.57 (s, 
1H), 6.53 (s, 1H), 4.03 (m, 18H), 3.67 (m, 4H), 2.26 (s, 3H), 2.12 (m, 2H). ^Mass spectrum 
(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 27 H 33 I,N 5 0 7 S 2 : 604.2 
(M+H), 626.2 (M+Na). Found: 604.2,626.3. 

Example 65 

3-[5-methyl~3^(2-(4-benzylpiperazinylsulfonyl)phenylsulfonyloxy)pohenoxy] 
propoxyguanidine hydrochloride 

a) A r ,A^'-Bis-(ter/-butoxycarbony)-3-[5-methyl-3-(2-(4-benzyIpiperaazinylsulfonyl) 

phenylsu!fonyloxy)phenoxy] propoxyguanidine: The title compound wvas prepared in 

75% yield from 1 -benzylpiperazine, in a manner analogous to step h of ESxample 20. 'H 

NMR (300 MHz, CDC1 3 ) 5 9.08 (s, 1H), 8.21 (m, 1H), 8.17 (dd, 1H, J = 6.65, 1.4 Hz), 7.78 

(td, 1H, J = 7.7, 1.5 Hz), 7.70 (s, 1H), 7.66 (td, 1H, J = 7.7, 1.4 Hz), 7.28 (ny, 5H), 6.57 (m, 
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2H), 6.51 (t, 1H, J = 2.1 Hz), 4.18 (t, 2H, J = 6.2 Hz), 3.94 (t, 2H, J = 6.2 HJz), 3.52 (br s, 
2H), 3.40 (br s, 4H), 2.53 (br s, 4H), 2.23 (s, 3H), 2.08 (m, 2H), 1.49 (s, 18I-H). 
b) 3-[5-methyI-3-(2-(4-benzyIpiperazinylsuifonyI)phenykulfonylooxy)phenoxy] 
propoxyguanidinc hydrochloride: The title compound was prepared in quaantitative yield 
5 from MAf-bis-(rerr-butoxycarbony)^^ 

phenylsulfonyloxy)phenoxy]propoxyguanidine, as prepared in the previous stepp, in a manner 
analogous to step i of Example 20 (without chromatographic purification). n H NMR (300 
MHz. CDCI3/CD3OD) 5 8.26 (d, 1H, J = 7.6 Hz), 8.16 (d, 1H, J = 7.7 Hz), ' 7.91 (m, 1H), 
7.78 (m, 1H), 7.60 (m, 2H), 7.44 (m, 4H), 6.62 (s, 1H), 6.54 (s, 1H), 6.48 (s=;, 1H), 4.32 (s, 
10 2H), 4.00 (m ? 2H), 3.66 (m, 2H), 3.49 (m, 2H), 3.13 (m, 2H), 2.24 (s, 3H), : 2.10 (m, 2H). 

Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrixx) calcd. for 
C 28 H 35 N 5 0 7 S : : 618.2 (M+H). Found: 618.2. 



Example 66 

3-{5-methyl-3-(2-(4-(2-methoxyphenyl)piperazinylsulfonyl)p^ 
15 phenoxyjpropoxyguanidine hydrochloride 

a) A r ,A rf -Bis-(^r/-butoxycarbony)-3-[5-methyI-3-(2-(4-(2-metthoxyphenyl) 
piperazinyisulfonyl)pheny!sulfonyloxy)phenoxy]propoxyguanidine: The tititle compound 
was prepared in 79% yield from 1 -(2-methoxyphenyl)piperazine, in a manner.r analogous to 
step h of Example 20. ! H NMR (300 MHz, CDCI 3 ) S 9.09 (s, 1H), 8.24 (dd, 11H, J = 7.9, 1.3 

20 Hz), 8.21 (dd ? 1H, J = 8.0, 1.4 Hz), 7.81 (td, 1H, J = 7.7, 1.4 Hz), 7.69 (m, : 2H), 7.02 (m, 

1H), 6.90 (m, 3H), 6.59 (m, 2H), 6.53 (t, 1H, J = 2.1 Hz), 4.18 (t, 2H, J = 6.12 Hz), 3.95 (t, 
2H, J = 6.2 Hz), 3.83 (s, 3H), 3.55 (m, 4H), 3.13 (br t, 4H, J = 4.8 Hz), 2.244 (s, 3H), 2.10 
(pentet, 2H, J = 6.2 Hz), 1 .49 (s, 1 8H). 

b) 3-[5-methyl-3-(2-(4-(2-methoxyphenyl)piperazinyIsulfonyl) phenyHsuIfonyloxy) 
25 phenoxyjpropoxyguanidine hydrochloride: The title compound was preepared in 33% 

yield from A^//-bis-(/er/-butoxycarbony)-3-[5-methyI-3-(2-(4-(2-meethoxyphenyl) 
piperazinylsulfonyI)phenylsulfonyloxy)phenoxy]propoxyguanidine, as preepared in the 
previous step, in a manner analogous to step i of Example 20 (without I-HCi-methanol 
acidification). 'H NMR (300 MHz, CDCI 3 ) 5 8.21 (m, 2H), 7.81 (t, 1H, J = 7.15 Hz), 7.69 (t, 
30 1H, J = 7.5 Hz), 7.00 (m, 1H), 6.89 (m, 3H), 6.58 (s, 2H), 6.53 (s, 1H), 3.95 i (m, 4H), 3.82 

(s, 3H), 3.53 (m, 4H), 3.1 1 (m, 4H), 2.22 (s, 3H), 2.03 (m, 2H). Mass spectnrum (MALDI- 
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TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 28 H 35 N 5 O g S 2 : (634.2 (M+H), 
656.2 (M+Na). Found: 634.2,656.3. 



Example 67 

3-[5-methyl-3-(2-(N-(2-cyanoethyl)-N-(2-furanylmethyl) aminos uljlfony I) 
phenylsulfonyloxy)phenoxylpropoxyguanidine 

a) ATAr'-Bis-^^butoxycarbony)^ 

furanylmethyl) aminosulfonyl)phenylsulfonyloxy)phenoxy]propoxyguaanidine: The 

title compound was prepared in 49% yield from 3-(rurfiuylamino)propionitriIiIe, in a manner 
analogous to step h of Example 20. 'H NMR (300 MHz, CDC1 3 ) 5 9.08 (s, * 1H), 8.29 (dd, 
1H, J = 7.9, 1.4 Hz), 8.16 (dd, 1H, J = 7.8, 1.5 Hz), 7.79 (m, 1H), 7.70 (m, 2IH), 7.33 (t, 1H, 
J = 1.3 Hz), 6.60 (m. 1H), 6.57 (m. 1H), 6.52 (t, 1H, J = 2.1 Hz), 6.32 (m, 2H)T), 4.65 (s ? 2H), 
4.18 (t, 2H, J = 6.2 Hz), 3.94 (t, 2K J = 6.2 Hz), 3.65 (m, 2H), 2.55 (m, 2H).), 2.24 (s, 3H), 
2.10 (pentet, 2H, J = 6.2 Hz ), 1.49 (s, 18H). 

b) 3-[5-methyI-3-(2-(A'-(2-cyanoethyI)-AH2-furanylmethyl)anminosulfonyI) 
phenylsulfonyloxy)phenoxy]propoxyguanidine: The title compound waas prepared in 
42% yield from A^-bis-^erZ-butoxyca^^ 

furanylmethyl)aminosulfonyl)phenylsulfonyloxy) phenoxy]propoxyguanidinne, as prepared 
in the previous step, in a manner analogous to step i of Example 20 (without I HCl-methanol 
acidification). 'H NMR (300 MHz, CDC1 3 ) 8 8.23 (dd, 1H, J = 7.9, 1.3 Hz),., 8.14 (dd, 1H, 
J = 7.9, 1.4 Hz), 7.76 (td, 1H, J = 7.7, 1.4 Hz), 7.67 (td, 1H, J = 7.7, 1.3 Hz),), 7.29 (t, 1H, J 
= 1.3 Hz), 6.56 (m, 2H), 6.51 (m, 1H), 6.28 (m, 2H), 4.61 (s, 2H), 3.91 (m, 4FH), 3.62 (t, 2H, 
J = 7.1 Hz), 2.53 (t, 2H, J = 7.1 Hz), 2.20 (s, 3H), 2.00 (pentet, 2H, J = 65.1 Hz). Mass 
spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for ( C 25 H 29 N 5 0 8 S 2 : 
592.2 (M+H), 614.1 (M+Na). Found: 592.2,614.4. 



Example 68 

3-[5-Metliyl-3-(2~(4-methylpiperazinylsulfonyl)phenylsri 
propoxyguanidine hydrochloride 

a) A^^-KS-Hydroxy-S-methyOphenoxylpropoxyphthalimide: A mixtuure of N-3-[(3- 

benzyloxy-5-methyl)phenoxy]propoxyphthalimide (9.19 g, 22.0 mmol), as pnrepared in step 

c of Example 20, and 10% palladium on carbon (516 mg) in tetrahydrofuran t (100 mL) and 
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ethanol (100 mL) was stirred at room temperature under hydrogen (ballooon) for 3 hours. 
The catalyst was removed by filtration over Celite, the filtrate was concenntrated and the 
remaining solid was purified by trituration with cold methanol giving the titlde compound as 
a pale yellow solid (5.72 g, 79%). l H NMR (300 MHz, CDCl 3 /CD 3 OD) 85 7.83 (m, 2H), 
7.77 (m, 2H), 6.26 (m, 3H), 4.40 (t, 2H, J = 6.3 Hz), 4.17 (t, 2H, J = 6.2 Hz)J, 2.23 (m, 5H). 

b) 3-[S-Methyl-3-(2-chlorosuIfonyl)phenykulfonyloxy)phenoxyl propoxxyphthalimide: 
A mixture of 1,2-benzenedisuIfonic anhydride (1.74 g, 7.91 mmol), as prepanred in step g of 
Example 20, 7/-3-[(3-hydroxy-5-methyl)phenoxy] propoxyphthalimide (2.59 ) g, 7.92 mmol), 
as prepared in the previous step, and A^Af-diisopropylethylamine (1 .40 mL, , 8.05 mmol) in 
anhydrous dichloromethane (100 mL) was stirred at room temperature i under nitrogen 
(balloon) for 1 8 hours. Oxalyl chloride (1 .40 mL, 1 6.0 mmol) and A^, Af-dimeethylformamide 
(0.02 mL) were added and the reaction stirred another 4 hours at room temnperature. The 
solution was concentrated and the residue was purified by flash chhromatography 
(dichloromethane) giving the title compound as a white solid (3.3 1 g, 74%). 'H NMR (300 
MHz, CDC1 3 ) 5 8.48 (dd ? 1H, J = 7.6, 1.7 Hz), 8.25 (dd, 1H, J = 7.5, 1.8 Hz)J, 7.90 (m, 4H), 
7.77 (m, 2H), 6.66 (m, 1H), 6.62 (br s, 1H), 6.53 (t, 1H, J = 2.2 Hz), 4.37 (t, 22H, J = 6.1 Hz), 
4.13 (t, 2H, J = 6.1 Hz), 2.27 (s, 3H), 2.19 (pentet, 2H, J = 6.1 Hz). NMass spectrum 
(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 27 H 33 ljN 5 0 7 S 2 : 588.0 
(M+Na). Found: 588.2. 

c) 3-[S-McthyI-3-(2-(4-mcthyIpiperazinyIsulfonyl)phenyIsuIfonylIoxy)phenoxy] 
propoxyphthalimide: A mixture of 3-f5-methyl-3-(2-chlorosulfonyl)phennylsulfonyloxy) 
phenoxyjpropoxyphthalimide (181 mg, 0.32 mmol), as prepared in the pnrevious step, 1- 
methylpiperazine (34 mg, 0.34 mmol), and A^-diisopropylethylarnine ((0.06 mL, 0.35 
mmol) in anhydrous CH 2 C1 2 (10 mL) was stirred at room temperature 1 under nitrogen 
(balloon) for 4 hours. The solution was concentrated and the residue was puurified by flash 
chromatography (2.5% to 5% methanol in dichloromethane) giving the titlde compound as 
a white solid (161 mg, 80%). 'H NMR (300 MHz, CDC1 3 ) 5 8.24 (dd, 1H, J I - 7.9, 1.3 Hz), 
8.19 (dd, 1H, J = 7.9, 1.4 Hz), 7.84 (m, 2H), 7.77 (m, 3H), 7.68 (td, 1H, J =" = 7.7, 1.3 Hz), 
6.62 (br s, 1H), 6.59 (br s, 1H), 6.51 (t, 1H, J = 2.2 Hz), 4.36 (t, 2H, J = 6.2 HIz), 4.10 (t, 2H, 
J - 6. 1 Hz), 3.40 (m, 4H), 2.47 (br t, 4H, J = 4.9 Hz), 2.28 (s, 3H), 2.25 (s, 3ffl), 2. 1 8 (pentet, 
2H, J = 6.1 Hz). 
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d) 3-[5-Methyl-3-(2-(4-m thylpipcrazinylsuIfonyl)phenylsuIfonyldoxy)phenoxy] 
propoxyamine: A mixture 3-[5-methyI-3-(2-(4-methyIpiperaazinylsulfonyI) 
phenylsulfonyloxy) phenoxy]propoxyphthalimide (156 mg, 0.25 mmol), as pprepared in the 
previous step, and 40% aqueous methylamine (1 .50 mL, 21 .5 mmol) in tetraahydrofuran (5 

5 mL) and ethanol (5 mL) was stirred at room temperature for 4 hours. Thee solution was 

concentrated and the residue was purified by flash chromatography (lOWo methanol in 
dichloromethane) giving a slurry that was twice dissolved in diethyl ethenr, filtered, and 
concentrated giving the title compound as a clear oil (1 13 mg, 91%). ! H NNMR (300 MHz, 
CDCI3/CD3OD) 5 8.22 (dd, 1H, J = 7.9, 1.3 Hz), 8.18 (dd, 1H, J = 7.9, 1.4 Hz», 7.83 (td, 1H, 
10 J = 7.7, 1.4 Hz), 7.70 (td, 1H, J = 7.7, 1.3 Hz), 6.60 (br s, 1H), 6.56 (br s, 1HH), 6.53 (t, 1H, 

J = 2.1 Hz), 3.93 (t, 2H, J = 6.3 Hz), 3.80 (t, 2H, J = 6.2 Hz), 3.41 (m, 5H), : 2.50 (br t, 4H, 
J = 4.9 Hz), 2.30 (s ? 3H), 2.24 (s, 3H), 2.00 (pentet, 2H, J = 6.2 Hz). 

e) 3-[5-Methyl-3-(2-(4-methyIpiperazinyisulfonyl)phenylsuIfonyldoxy)phenoxy] 
propoxyguanidine hydrochloride: A mixture of 3-[5-mnethyl-3-(2-(4- 

15 methylpiperazinylsulfonyI)phenyIsulfonyloxy) phenoxy]propoxyamine (1113 mg, 0.23 

mmol), as prepared in the previous step, and l//-pyrazole-l-carboxamidine 1 hydrochloride 
(62 mg, 0.42 mmol) in anhydrous N, //-dimethyl formamide (10 mL) was sstirred at room 
temperature under nitrogen (balloon) for 18 hours. The solution was conceentrated under 
high vacuum with heating and the residue was purified by flash chromatography (10% to 

20 20% methanol in dichloromethane), then dissolved in dichloromethanee, filtered and 

concentrated to give the title compound (105 mg, 80%) as a white solid. 1 *H NMR (300 
MHz, CDCI3) 8 8.20 (m, 2H), 7.83 (td, 1H, J = 7.7, 1 .3 Hz), 7.70 (td, 1H, J == 7.7, 1 .2 Hz), 
6.59 (m, 2H), 6.52 (m, 1H), 6.28 (m ? 3H), 4.04 (t, 2H, J = 5.8 Hz), 3.96 (t, 2I-H, J = 5.8 Hz), 
3.43 (m, 4H) ? 2.33 (s, 3H), 2.23 (s, 3H), 2.00 (m, 2H). Mass spectrum (MMLDI-TOF, a- 

25 cyano-4-hydroxycinnamic acid matrix) calcd. for C 22 H 3 ,NP£ 2 * 542.2 ((M+H), 564.2 

(M+Na). Found: 542.3,564.3. 
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Example 69 

{3-f5-Methyl-3-(2-(N-ethyl-N-(l-benzyl-3-pyrroU^^ 
sulfonytyphenylsulfonyloxy) phenoxy]propoxy}guanidine dihydrocchloride 

a) AT-{3-[5-MethyI-3-[(2-(^^ 

5 phenylsuIfonyioxy]phenoxy]propoxy}phthaIimide: The title compound wvas prepared in 

98% yield from l-ben2yl-3-(ethylamino)pyrrolidine in a manner analogouus to step c of 
Example 68. 'H-NMR (300 MHz, CDC1 3 ) 6 8.36 (br s, 1H), 8.13 (d, J = 7.7 ] Hz, 1H), 7.75- 
7.86 (m, 5H) S 7.68 (t, J = 7.8 Hz, 1H), 7.34-7.57 (m, 5H), 6.62 (s, 1H), 6.56 «s, 1H), 6.51 (s, 
1H), 4.36 (t, J = 6.1 Hz, 2H), 4.10 (m, 4H), 3.50-4.16 (m, 4H), 2.31 (m, 1HJ), 2.24 (s, 3H), 
10 2. 1 7 (pentet, J = 6. 1 Hz, 2H), 1 .62 (m, 4H), 1 .26 (t, J = 7.1 Hz, 3H). 

b) AT-{3-[5-Methyl-3-[(2-(^ 

phenylsulfonyloxy]phenoxy]propoxy}amine: The title compound was pnrepared in 83% 
yield from A^-{3-[5-methyl-3-[(2-(A^-ethyl-A r -(l-benzyl-3-pyn'olidinyl)aaminosulfonyl) 
phenylsulfonyloxy]phenoxy]propoxy} amine, as prepared in the preceding steep, in a manner 

15 analogous to step d of Example 68. 'H-NMR (300 MHz, CDC1 3 ) 5 8.26 (d, J \ = 7.9 Hz, 1H), 

8.12 (d, J = 7.9 Hz, 1H), 7.73 (t, J = 7.7 Hz, 1H), 7.61 (t, J = 7.7 Hz, 1H), 7.266 (m, 5H), 6.57 
(s, 3H), 5.37 (br s, 2H), 4.56 (br s, 1H), 3.91 (t, J = 6.3 Hz, 2H), 3.78 (t, J = = 6.2 Hz, 2H), 
3.57 (m, 4H), 2.80 (m, 1H), 2.69 (m, 1H), 2.50 (m, 1H), 2.22 (s, 3H), 1.96 ((pentet, J = 6.2 
Hz, 2H), 1.85 (m, IH), 1.62 (br s, 2H), 1.22 (t, J = 7.1 Hz, 3H). 

20 c) A r -{3-[5-MethyI-3-[(2-(^thyI-AHl-benzyl-3-pyrrolidinyl)aiminos 

phenylsulfonyloxy]phenoxy]propoxy}guanidine dihydrochloride: The ttitle compound 
was prepared in 83% yield from N- { 3 -[5 -methy 1-3 -[(2-( A^-ethy l-/A^-( 1 -benzy 1-3 - 
pyirolidinyl)aminosulfonyl)phenylsulfonyloxy]phenoxy]propoxy}phthalimicide, as prepared 
in the preceding step, in a manner analogous to step f of Example 1 . 'H-NNMR (300 MHz, 

25 DMSO-d,) 8 11.15 (br s, 2H), 8.18 (d, J = 7.8 Hz, 1H), 8.14 (d, J = 7.8 Hz,, 1H), 8.00 (t, J 

= 7.6 Hz, 1H), 7.88 (t, J = 7.7 Hz, 1H), 7.68 (br s, 4H), 7.38 (m, 5H), 6.74 «s, 1H), 6.52 (s, 
1H), 6.48 (s, 1H), 4.66 (br s, 1H), 4.04 (m, 1H), 3.97 (t, J = 6.3 Hz, 2H), 3.899 (t, J = 6.3 Hz, 
2H), 3.50 (m, 2H), 2.75-3.20 (m, 5H), 2.21 (s, 3H), 2.13 (m, 2H), 2.01 (penWet, J = 6.2 Hz, 
2H), 1.10 (t, J = 6.9 Hz, 3H). Mass spectrum (MALDI-TOF, a-cyano-4-hycdroxycinnamic 

30 acid matrix) calcd. for C 30 H3 9 N 5 O 7 S 2 : 646.2 (M + H). Found: 646.0. 
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Example 70 

3-[5-Methyl-3-(2-(N-benzyl-N-(2-(N,N^imethylamiw^ 

phenylsulfonyloxy)phenoxyJpropoxyguanidine dihydrochloridde 

a) Ar-{3-[5-Methyl-3-[(2-(^ 

5 phenylsulfonyloxy]phenoxylpropoxy}phthalimide: The title compound wvas prepared in 

100% yield from W-benzyl-Af N-dimethylethylenediamine in a manner analcogous to step c 
of Example 68. 'H-NMR (300 MHz, CDC1 3 ) 5 8.26 (d, J = 7.8 Hz, 1H), 8.18 i (d, J = 7.8 Hz, 
1H), 7.83 (m, 2H), 7.76 (m, 3H), 7.67 (t, J = 7.6 Hz, 1H), 7.32 (m, 5H), 6.632 (s, 2H), 6.55 
(s, 1H), 4.63 (s, 2H), 4.35 (t, J = 6.3 Hz, 2H), 4.10 (t, J = 6.1 Hz, 2H), 3.655 (t, J = 6.8 Hz, 
10 2H), 2.55 (t, J = 6.8 Hz, 2H), 2.33 (s, 6H), 2.25 (s, 3H), 2.17 (pentet, J = 6.22 Hz, 2H). 

b) A^3-[5-MethyI-3-[(2-(Ar-b^ 

phenylsulfonyloxy|phenoxy]propoxy}amine: The title compound was prrepared in 95% 
yield fromA r -{3-[5-methyl-3-[(2-(A^-benzyl-A r -(2<A r ,A^-dimethylamin^ 
phenylsulfonyloxy]phenoxy] propoxy}phthalimide, as prepared in the preceeding step, in a 

15 manner analogous to step d of Example 68. l H-NMR (300 MHz, CDC1 3 ) 5 88.36 (d, J = 7.8 

Hz, 1H), 8.16 (d, J = 7.8 Hz, 1H), 7.73 (t, J =7.7 Hz, 1H), 7.63 (t, J = 7.7 Hza 1H), 7.31 (m, 
5H), 6.62 (s, 1H), 6.59 (s, 2H), 5.37 (br s, 2H), 4.68 (s, 2H), 3.92 (t, J = 6.3 J Hz, 2H), 3.78 
(t, J = 6.2 Hz, 2H), 3.38 (t, J = 7.0 Hz, 2H), 2.26 (t, J = 7.1 Hz, 2H), 2.23 (ss, 3H), 2.06 (s, 
6H), 1.99 (pentet, J = 6.2 Hz, 2H). 

20 c) 3-[5-MethyI-3-(2-(A r -benzyI-A^-(2-(7V//-dimethylamino)ethyl)an 

phcnylsulfonyloxy)phenoxy]propoxyguanidinc dihydrochloride: The tititle compound 
was prepared in 76% yield from A r -{3-[5-methyI-3-[(2-(//-ben2zyl-//-(2-(A';A r - 
dimethylamino)ethyl)aminosulfonyl)phenylsulfonyloxy]phenoxy]propoxy}}amine, as 
prepared in the preceding step, in a manner analogous to step f of Example 1 . . 'H-NMR (300 

25 MHz, DMSO-d 6 ) 6 1 1.98 (br s, 2H), 8.18 (d, J = 7.7 Hz, 1H), 8.16 (d, J = 7.77 Hz, 1H), 7.96 

(t, J =7.7 Hz, 1H), 7.89 (t, J = 7.7 Hz, 1H), 7.69 (br s, 4H), 7.34 (m, 5H), 6.7*6 (s, 1H), 6.55 
(s, 1H), 6.5 1 (s, 1H), 4.64 (s, 2H), 3.98 (t, J = 6.2 Hz, 2H), 3.89 (t, J = 6.3 Hlz, 2H), 3.69 (t, 
J = 7.1 Hz, 2H), 2.85 (br s, 2H), 2.51 (s, 6H), 2.22 (s, 3H) ? 2.01 (pentet, J == 6.3 Hz, 2H). 
Mass spectrum (MALDIrTOF, a-cyano-4-hydroxycinnamic acid matririx) calcd. for 

30 C 28 H 37 N 5 0 7 S 2 : 620.2 (M + H), 642.2 (M + Na). Found: 620.2, 642.1. 
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Example 71 

{3-[5-Methyl-3-(2-(N-methyl-N-(l-methyM-piperidinyl)a 

phenylsulfonyloxy)phenoxy]propoxy}guanidine dihydrochloridde 

a) W-P-fS-Methyl-S-KZ-^-mefo^ 

5 sulfonyloxy]phenoxy]propoxy}phthalimide: The title compound was preepared in 96% 

yield from l-methyl-4-(methylamino)piperidine in a manner analogous to stepp c of Example 
68. 'H-NMR (300 MHz, CDC1 3 ) 5 8.33 (d, J = 7.8 Hz, 1H), 8.14 (d, J = 7.9 J Hz, 1H), 7.83 
(m,3H), 7.78 (m,2H), 7.69 (t, J = 7.6 Hz, 1H) ? 6.63 (s, 1H), 6.54 (s, 1H), 6.511 (s, 1H),4.61 
(m, 1H), 4.36 (t, J = 6.1 Hz, 2H), 4.10 (t, J = 6.1 Hz, 2H), 4.39 (m, 2H), 2.92 «t, J = 12.0 Hz, 
10 2H), 2.79 (s, 3H), 2.74 (s, 3H), 2.55 (m, 2H), 2.24 (s, 3H), 2.17 (pentet, J = 6.1 Hz, 2H), 

1.99 (m, 2H). 

b) A^S-fS-Methyl-S-KZ-CA^methyU 

phenyIsuIfonyloxy]phenoxy]propoxy}aminc: The title compound was preepared in 88% 
yield from yV-{3-[5-methyl-3-[(2-(^/-methyl-A^-(l-methyl-4-piperidinyl)anminosulfonyl) 

15 phenylsulfonyloxy]phenoxy]propoxy } amine, as prepared in the preceding stepp, in a manner 

analogous to step d of Example 68. 'H-NMR (300 MHz, CDC1 3 ) 5 8.30 (d, J = 7.9 Hz, 1H), 
8.13 (d, J = 7.9 Hz, 1H), 7.78 (t, J =7.6 Hz, 1H), 7.64 (t, J = 7.6 Hz, 1H), 6.588 (s, 1H), 6.56 
(s, 1H), 6.54 (s, 1H), 5.36 (br s, 2H), 4.06 (m, 1H), 3.91 (t, J = 6.3 Hz, 2H), 33.79 (t, J = 6.2 
Hz, 2H), 2.90 (m, 2H), 2.83 (s, 3H), 2.28 (s, 3H), 2.23 (s, 3H), 2.1 1 (m, 2H)J, 1.99 (pentet, 

20 J = 6.1 Hz, 2H), 1 .84 (m, 2H), 1.68 (m, 2H). 

c) 7V-{3-[5-MethylO-[(2-(A r -methyI-A r -(l-methyl-4-piperidinyl)anminosulfo 
phenylsuIfonyioxy]phenoxy]propoxy}guanidine dihydrochloride: The tilitle compound 
was prepared in 76% yield from N-{3-[5-methyl-3-[(2-(A r -methyl-A r -(l-methyl--4-piperidinyl) 
aminosulfonyl)phenylsulfonyloxy]phenoxy]propoxy}phthalimide, as preppared in the 

25 preceding step, in a manner analogous to step f of Example 1 . ! H-NMR (300 JMHz, DMSO- 

d 6 ) 8 8.25 (d, J = 7.9 Hz, 1H), 8.15 (d, J = 7.9 Hz, 1H), 8.02 (t, J =7.6 Hz, HH), 7.89 (t, J = 
7.7 Hz, 1H), 7.37 (br s, 4H), 6.75 (s, 1H), 6.53 (s, 1H), 6.47 (s, 1H), 4.07 (mi, 1H), 3.97 (t, 
J = 6.3 Hz, 2H), 3.87 (t, J = 6.3 Hz, 2H), 3.22 (m, 2H), 3.17 (s, 3H), 2.79 (ss, 3H), 2.72 (t, 
J = 12.0 Hz, 2H), 2.22 (s, 3H), 1.99 (pentet, J = 6.3 Hz, 4H), 1.60 (m, 2H). NVTass spectrum 

30 (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C2 4 H 35 N 5 CD 7 S 2 : 570.2 (M 

+ H), 592.2 (M + Na). Found: 570.1, 592.1. 
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Example 72 

3-[5-Methyl'3-(2~(N-methyl~N-(3-pyridylmethyl)amino sulfonyyl) 
phenylsul/onyloxyjphenoxy/propoxyguanidine dihydrochloridde 

5 phenylsulfonyloxy] phenoxy]propoxy}phthalimide: The title compound:! was prepared 

in 88% yield from 3-(methylaminomethyl)pyridine in a manner analogouus to step c of 
Example 68. 'H-NMR (300 MHz, CDC1 3 ) 5 8.56 (m, 2H), 8.35 (d, J = 7.9 Hzz, 1H), 8.21 (d, 
J = 7.9 Hz, 1H), 7.69-7.86 (m, 7H), 7.32 (m, 1H), 6.64 (s, 1H), 6.62 (s, 1H)), 6.54 (s, 1H), 
4.6 1 (s, 2H), 4.36 (t, J = 6. 1 Hz, 2H), 4. 1 1 (t, J = 6. 1 Hz, 2H), 2.77 (s, 3H), 2.226 (s, 3H), 2. 1 8 
10 (pentet, J = 6.1 Hz,2H). 

b) 3-[5-MethyI-3-[(2-(Ar-methyl-^ 

phenoxyjpropoxyamine: The title compound was prepared in 90% yield J from N-{3-[5- 
methyl-3-[(2-(A^-methyl-//-(3-pyridylmethyl)aminosulfonyl)phenylsulfonyl<loxy]phenoxy] 
propoxy}phthalimide, as prepared in the preceding step, in a manner analogoous to step d of 
15 Example 68. 'H-NMR (300 MHz, CDC1 3 ) 8 8.56 (m, 2H), 8.34 (d, J = 7.9 Hzz, 1 H), 8.20 (d, 

J = 7.9 Hz, 1H), 7.81 (t, J - 7.7 Hz, 2H), 7.70 (t, J = 7.7 Hz, 1H), 7.32 (m, IHJ), 6.60 (s, 1H), 
6.58 (s, 1H), 6.57 (s, 1H), 4.60 (s, 2H), 3.93 (t, J = 6.3 Hz, 2H), 3.78 (t, J = 6.11 Hz, 2H), 2.77 
(s, 3H), 2.24 (s, 3H), 2.00 (pentet, J = 6.2 Hz, 2H). 

c) 3-[5-MethyI-3-[(2-(A r -methyI-A r -(3-pyridyImethyl)aminosulfonyl)phenyylsulfonyIo^ 
20 phenoxy]propoxyguanidine dihydrochloride: The title compound was preepared in 76% 

yield from 3- [5 -methy l-3-[(2-(A^-methy l-//-(3 -pyridy lmethy l)anminosulfonyl) 
phenylsulfonyloxy]phenoxy]propoxyamine, as prepared in the preceding stepp, in a manner 
analogous to step f of Example 1. 'H-NMR (300 MHz, DMSO-d 6 ) 5 8.78 : (t, J = 5.2 Hz, 
2H), 8.23 (m, 3H), 8,06 (t, J =7.7 Hz, 1H), 7.94 (t, J =7.7 Hz, 1H), 7.88 (t, J == 7.9 Hz, 1H), 
25 7.71 (br s, 4H), 6.75 (s, 1H), 6.55 (s, 1H), 6.5 1 (s, 1H), 4.72 (s, 2H), 3.99 (t, J i = 6.3 Hz, 2H), 

3.90 (t, J = 6.4 Hz, 2H), 2.88 (s, 3H), 2.22 (s, 3H), 2.01 (pentet, J = 6.4 FHz, 2H). Mass 
spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for r C2<H 29 N 5 0 7 S 2 : 
564.2 (M + H), 586.1 (M + Na). Found: 564.1, 586.2. 
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Example 73 

3-[5-Methyl~3-(2-(N-ethyl-N-(2-(N,N-dimethy^ 
ethyljamino sulfonyl)phenylsulfonyloxy)phenoxyjpropoxyguanidine dihjydrochloride 

a) 3-[5-Methyl-3-(2-(A^thy^ ethyl) anminosulfonyl) 
5 phenylsulfonyloxy)phenoxy]propoxy phthalimide: The title compound wvas prepared in 

100% yield from A/i//-dimethyl-//'-ethylethylenediamine in a manner analogoous to step c of 
Example 68. 'H-NMR (300 MHz, CDC1 3 ) 5 8.27 (d, J = 7.9 Hz, 1H), 8.18 ((d, J = 7.9 Hz, 
1H), 7.75-7.86 (m, 5H), 7.69 (t, J - 7.7 Hz, 1H), 6.61 (s, 1H), 6.58 (s, 1H), 6.552 (s, 1H), 4.36 
(t, J = 6.2 Hz, 2H), 4.10 (t, J = 6.1 Hz, 2H), 3.81 (br s, 2H), 3.45 (q, J - 7.1 Hz, 2H), 3.00 
10 (br s, 2H), 2.59 (s, 6H), 2.24 (s, 3H), 2.17 (pentet, J = 6.1 Hz, 2H), 1.21 (t, J == 7.1 Hz, 3H). 

b) 3-[5-Methyl-3-(2-(A^ethyl-A r -(2-(A^,A r -dimethylamino) ethyl) anminosulfonyl) 
phcnylsulfonyioxy)phenoxy]propoxyamine: The title compound was preepared in 97% 
yield from 3-[5-methyl-3-(2-(Af-ethyl-AH^^ 

phenylsulfonyloxy)phenoxy]propoxy phthalimide, as prepared in the prececding step, in a 

15 manner analogous to step d of Example 68. 1 H-NMR (300 MHz, CDC1 3 ) 5 88.32 (d, J = 7.9 

Hz, 1H), 8.15 (d, J = 7.9 Hz, 1H), 7.76 (t, J = 7.7 Hz, 1H), 7.63 (t, J = 7.7 Hzz, 1H), 6.60 (s, 
1H), 6.58 (s, 1H), 6,57 (s, 1H), 5.39 (br s, 2H), 3.92 (t, J = 6.3 Hz, 2H), 3.78 » (t, J = 6.1 Hz, 
2H), 3.49 (m, 4H), 2.46 (t, J = 7.1 Hz, 2H), 2.23 (s, 3H), 2.21 (s, 6H), 1.99 tfpentet, J = 6.2 
Hz, 2H), 1.16 (t, J = 7.1 Hz, 3H). 

20 c) 3-[5-Methyl-3-(2-(Ar-ethy^ 

phcnylsulfonyloxy)phenoxy]propoxyguanidine dihydrochloride: The tritle compound 
was prepared in 52% yield from 3-[5-methyl-3-(2-(A^ethyl-^2-(MA^-dimethyylamino)ethyl) 
aminosulfonyl)phenylsulfonyloxy)phenoxy]propoxyamine, as prepared in : the preceding 
step, in a manner analogous to step f of Example 1 . 1 H-NMR (300 MHz, DMlSO-d 6 ) 5 8.19 

25 (d, J - 7.8 Hz, 1H), 8.17 (d, J = 7.8 Hz, 1H), 8.03 (t, J = 7.7 Hz, 1H), 7.90 < (t, J = 7.7 Hz, 

1H), 7.69 (br s, 4H), 6.75 (s, 1H), 6.53 (s, 1H), 6.50 (s, 1H), 3.98 (t, J = 6.2 1 Hz, 2H), 3.90 
(t, J = 6.3 Hz, 2H), 3.78 (t, J = 7.0 Hz, 2H), 3.44 (q, J =7.1 Hz, 2H), 3.30 (t, J =7.3 Hz, 2H), 
2.79 (s, 6H), 2.22 (s, 3H), 2.02 (pentet, J = 6.3 Hz, 2H), 1.09 (t, J = 7.1 HIz, 3H). Mass 
spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd..for < C 23 H 35 N 5 0 7 S 2 : 

30 558.2 (M + H), 580.2 (M + Na). Found: 558.3, 580.3. 
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Example 74 

3-f5-Methyl-3-(2-(2-(4-morpholinyl)ethylaminosulfonyl)pte 
phenoxyjpropoxyguanidine dihydrochloride 

a) 3-[5-Methyl-3^2-(2-(4-morphoIinyI)ethylaminosulfonyI)phenyylsulfonyloxy) 
phenoxyjpropoxy phthalimide: The title compound was prepared in 96% ykield from 4-(2- 
aminoethyl)morpholine in a manner analogous to step c of Example 68. 1 'H-NMR (300 
MHz, CDCLj) 5 8.37 (d, J = 7.8 Hz, 1H), 8.08 (d, J = 7.8 Hz, 1H), 7.75-7.865 (m, 5H), 7.70 
(t, J = 7.7 Hz, 1H), 6.68 (s, 1H), 6.63 (s, 1H), 6.58 (s, 1H), 6.53 (s, 1H), 4.365 (t, J = 6.1 Hz, 
2H), 4.1 1 (t, J = 6.1 Hz, 2H), 3.89 (m, 6H), 3.48 (m, 6H), 2.24 (s, 3H), 2.18 ((pentet, J = 6.1 
Hz, 2H). 

b) 3-[5-Methyl-3-(2-(2-(4-morphoIinyI)ethyIaminosulfonyl) phenyylsulfonyloxy) 
phenoxy] propoxyamine: The title compound was prepared in 96% yieeld from 3-[5- 
methyl-3-(2-(2-(4-morpholinyl)ethylaminosulfonyl)phenylsulfonylo>xy)phenoxy] 
propoxyphthalimide, as prepared in the preceding step, in a manner analogoous to step d of 
Example 68. 'H-NMR (300 MHz, CDC1 3 ) 6 8.36 (d, J = 7.8 Hz, 1H), 8.06 « (d, J = 7.8 Hz, 
1H), 7.81 (t, J = 7.7 Hz, 1H), 7.66 (t, J = 7.7 Hz, 1H), 6.68 (s, 1H), 6.60 (ss, 1H), 6.58 (s, 
1H), 6.56 (s, 1H), 3.90 (t, J = 6.1 Hz, 2H), 3.79 (t, J = 6.1 Hz, 2H), 3.67 (br ss, 4H), 3.14 (br 
s, 2H), 2.36 (m, 6H), 2.23 (s, 3H), 1.99 (pentet, J = 6.2 Hz, 2H). 

c) 3-{5-Methyl-3-(2-(2-(4-morphoIinyl)ethylaminosulfonyl)phenyyIsulfonyIoxy) 
phenoxy] propoxyguanidine dihydrochloride: The title compound was pnrepared in 60% 
yield from 3-[5-methyl-3-(2-(2-(4-morpholinyl)ethylaminosulfonyl)phen>ylsulfonyloxy) 
phenoxy] propoxyamine, as prepared in the preceding step, in a manner anaalogous to step 
f of Example 1. 'H-NMR (300 MHz, DMSO-d^ 5 8.28 (d, J = 7.8 Hz, 1H), J8.ll (d, J = 7.8 
Hz, 1H), 8.05 (t, J = 7.7 Hz, 1H), 7.95 (br s, 1H), 7.90 (t, J = 7.7 Hz, 1H), 77.72 (br s, 4H), 
6.76 (s, 1H), 6.55 (s, 1H), 6.50 (s, 1H), 3.98 (t, J = 6.3 Hz, 2H), 3.91 (t, J = 6.33 Hz, 2H), 3.79 
(m, 4H), 3.25 (br s, 4H), 3.17 (m, 4H), 2.23 (s, 3H), 2.02 (pentet, J = 6.3 IHz, 2H). Mass 
spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. forr C 2 3H3 3 N 5 0 8 S 2 : 
572.2 (M + H), 594.2 (M + Na). Found: 572.3, 594.4. 
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Example 75 

3-[5-Methyt-3-(2-(N-methyl-N-(2-(N,N-dime^ 

phenylsulfonyloxyjphenoxyjpropoxyguanidine hydrochloridie 

a) 3-[5-MethyI-3-(2-(AT-methyl^ 

5 phenylsulfonyloxy)phenoxy]propoxyphthalimide: The title compound wyas prepared in 

98% yield from ^A^-trimethylethylenediamine, in a manner analogouss to step c of 
Example 68 and was used without characterization. 

b) a-IS-Methyl-S-^-CAr-methyl^^ 

phenylsulfonyloxy)phenoxy]propoxyamine: The title compound was preepared in 66% 
10 yield from 3-[5-methyl-3-(2-(Af-methyl^ 

phenylsulfonyloxy)phenoxy]propoxyphthalimide, as prepared in the previdous step, in a 
manner analogous to step d of Example 68, and was used without characterrization. 

c) 3-[5-MethyI-3-(2-(A^-methyl-A r -(2-(A;A^dimethyIamino)ethyl) 
phenylsulfonyioxy)phenoxy]propoxyguanidine hydrochloride: A mixxture of 3-[5- 

15 methyl-3-(2-(A^-methyl-A^-(2-(A r ,A^-dimethylamino)ethyl)aminosulfoi^ 

phenoxy]propoxyamine (94 mg, 0.19 mmol) and l//-pyrazole-l-ccarboxamidine 
hydrochloride (57 mg, 0.39 mmol) in A^/Z-dimethylformamide (8 mL) was sstirred at room 
temperature for 18 hours then concentrated in vacuo. The residue wass dissolved in 
acetonitrile, filtered, and the filtrate concentrated to an oil. This was dissolvedd in dilute HC1 

20 (pH 3), washed with diethyl ether, basified with aqueous NaHC0 3 , and eextracted with 

CH 2 C1 2 . The CH 2 Ci 2 layer was washed with pH 7 buffer and brine, dried oveer Na 2 S0 4 and 
filtered. The filtrate was acidified with HCl-methanol and concentrated ggiving the title 
compound as a white solid (100 mg, 92%). 'H NMR (300 MHz, CDC1 3 ) 5 i 8.20 (m, 2H), 
7.93 (td, 1H, J = 7.7, 1.4 Hz), 7.78 (td, 1H,J = 7.7, 1.2 Hz), 6.62 (m, 2H), 65.51 (t, 1H, J = 

25 2.2 Hz), 4.05 (t, 2H, J = 6. 1 Hz), 3.99 (t, 2H, J = 6.0 Hz), 3.87 (t, 2H, J = 6.19 Hz), 3.44 (t, 

2H, J = 6.9 Hz), 3.04 (s, 3H), 2.96 (s, 6H), 2.27 (s, 3H), 2.10 (m, 2H). NVlass spectrum 
(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C^^hNjOySj: 544.2 
(M+H). Found: 544.0. 
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Example 76 

3-[5-Methyl-3-(2~(4-(pyrrolidin-l-yl)piperidin-l-ylsufo 
phenylsulfonyloxy)phenoxy]propoxyguanidine 

a) 3-[5-Methyl-3-(2^4-(pyrrolidin-l-yI)piperidin^ 

5 phenoxyjpropoxyphthalimide: The title compound was prepared in 99% yi'ield from 4-(l- 

pyrroIidinyl)piperidine, in a manner analogous to step c of Example 68, . and was used 
without characterization. 

b) 3-I5-Methyl-3-(2-(4-(pyrroIidin-l-yI)piperidin-l-yIsuIfonyl)phenyyIsuIfonyloxy) 
phenoxy] propoxyatnine: The title compound was prepared in 66% yieeld from 3-[5- 

10 methyl^-(2-(4-(pyn-olidin-l-yl)piperidin-l-ylsulfonyl)phenylsuIfonylo>xy)phenoxy] 
propoxyphthalimide, as prepared in the previous step, in a manner analogoous to step d of 
Example 68, and was used without characterization. 

c) 3-[5-MethyI-3-(2-(4-(pyrroIidin-l-yl)piperidin-l-ylsuIfonyl)phenyylsulfonyIoxy) 
phenoxy] propoxyguanidine: The title compound was prepared in 76% yideld from 3-[5- 

15 methy 1-3 -(2-(4-(pyrrolidin- 1 -yl)piperidin- 1 -ylsulfonyl)phenylsulfonylo»xy)phenoxy] 

propoxyamine, as prepared in the previous step, in a manner analogous to sttep c of Eg. 75 
(without acidification with HCl-MeOH). 'H NMR (300 MHz, CDC1 3 ) 5 8.225 (dd, 1H, J = 
7.9, 1.3 Hz), 8.17 (dd, 1H, J = 7.9, 1.4 Hz), 7.78 (td, 1H, J = 7.7, 1.4 Hz), 7x66 (td, 1H, J = 
7.7, 1.4 Hz), 6.59 (m, 2H), 6.54 (t, 1H, J - 2.2 Hz), 3.92 (m, 6H), 2.93 (m,, 2H), 2.59 (m, 
20 4H), 2.24 (s, 3H), 1 .99 (m, 5H), 1 .79 (m, 4H), 1 .65 (m, 2H). Mass spectrum ((MALDI-TOF, 

a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 26 H 37 N 5 0 7 S 2 : 596.2 (NM+H). Found: 
595.9. 

Example 77 

3-[5-Methyl-3-(2-(4-ethoxycarbonyl-l-piperavnylsulfonyfy I 
phenylsulfonyloxy)phenoxy]propoxyguanidine hydrochloridde 

a) 3-[5-MethyI-3-(2-(4-ethoxycarbonyI-l-piperazinyIsuIfonyI)phenyylsuIfonyloxy) 

phenoxy] propoxyphthalimide: The tide compound was prepared in 97% yneld from ethyl 

Af-piperazinecarboxylate, in a manner analogous to step c of Example 68. 1 ! H NMR (300 

MHz, CDC1 3 ) 8 8.29 (dd, 1H, J = 7.9, 1.4 Hz), 8.18 (dd, 1H, J = 7.8, 1.4 Hz),i, 7.81 (m, 5H), 

7.70 (td, 1H, J = 7.7, 1.4 Hz), 6.63 (m, 1H), 6.58 (m, 1H), 6.49 (t, 1H, J = 2.22 Hz), 4.12 (m, 

4H), 3.55 (m, 4H), 3.36 (br s, 4H), 2.25 (s, 3H), 2.18 (pentet, 2H, J = 6.1 Hlz), 1.24 (t, 3H, 

J = 7.1 Hz). 



25 
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b) 3-[5-Methyl-3-(2-(4-ethoxycarb nyI-l-piperazinylsulfonyl)pheny^IsuIfonyloxy) 
phenoxyjpropoxyamine: The title compound was prepared in quantitative yideld from 3-[5- 

methyl-3-(2-(4-ethoxycarbonyl-l-piperazinylsulfonyl)phenylsulfonyloDxy)phenoxy] 
propoxyphthalimide, as prepared in the previous step, in a manner analogouus to step d of 
Example 68, and was used without characterization. 

c) 3-[5-Methyl-3-(2-(4-ethoxycarbonyl-l-piperazinylsulfonyl)phenyHsulfonyloxy) 
phenoxy]propoxyguanidine hydrochloride: The title compound was preepared in 78% 
yield from 3-[5-methyl-3-(2-(4-ethoxycarbonyl-l-piperazinylsulfonyl)phenyylsulfonyloxy) 
phenoxyjpropoxyamine, as prepared in the previous step, in a manner analopgous to step c 
of Example 75. l H NMR (300 MHz, CDC1 3 ) 8 8.24 (d, 1H, J = 7.6 Hz), 8.18 ((d, 1H, J = 7.6 
Hz), 7.84 (t, 1H, J = 7.5 Hz), 7.73 (t, IK J = 7.5 Hz), 6.58 (br s, 2H), 6.50 (s,;, 1H), 4.1 1 (q, 
2H, J = 7.1 Hz), 4.07 (m, 2H) S 3.96 (m ? 2H), 3.55 (m, 4H), 3.34 (m, 4H), 2.233 (s ; 3H), 2.08 
(m, 2H), 1.23 (t, 3H, J = 7.1 Hz). Mass spectrum (MALDI-TOFF, cc-cyano-4- 
hydroxycinnamic acid matrix) calcd. for C 24 H 33 N 5 0 9 S 2 : 600.2 (M+H), 6S22.6 (M+Na). 
Found: 600.3,622.2. 



) Example 78 

3-f5-Methyl-3-(2-(N-methyl-N~(3-(N f N-dimetfiylamin^ 

phenylsulfonyloxy)phenoxyJpropoxyguanidine 

a) 3-[5-Mcthyl-3-(2-(A^methyl-A^(3-(7V,A r -dimethyIamino)propyl)anmi 
phenylsuIfonyloxy)phenoxy]propoxyphthalimide: The title compound w^as prepared in 
97% yield from T^A^A^'-trimethyl-l^-propanediamine, in a manner analogouus to step c of 
Example 68. ! H NMR (300 MHz, CDC1 3 ) 6 8.23 (dd, 1H, J = 7.9, 1.3 Hz), ,8.16 (dd, 1H, 
J = 7.9, 1.4 Hz), 7.81 (m, 5H), 7.66 (td, 1H, J = 7.7, 1.4 Hz), 6.61 (m, 2H), 65.53 (t, 1H, J = 
2.1 Hz), 4.36 (t, 2H, J = 6.2 Hz), 4.10 (t, 2H, J = 6.1 Hz), 3.39 (t, 2H, J - 7.33 Hz), 2.95 (s, 
3H), 2.32 (m, 2H), 2.24 (s, 3H), 2.21 (s, 6H), 2.16 (m, 2H), 1.80 (m, 2H). 

b) 3-[5-Methyl-3<2-(A r -methyl-7V-(3-(A r ,A r -dimethylamino)propyI)aranm 
phenylsulfonyloxy)phenoxy]propoxyamine: The title compound wass prepared in 
quantitative yield from 3-[5-methyl-3-(2-(A^-methyl-//-(3-(//,//-dimethylaamino)propyl) 
aminosulfonyl)phenylsulfonyloxy)phenoxy]propoxyphthalimide, as prepared i in the previous 
step, in a manner analogous to step d of Example 68, and was used without chaaracterization. 
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c) S-JS-Methyl-S-^-CA^^ nyl) 
pfaenylsulfonyioxy)phcnoxy]propoxyguanidinc: The title compound vwas prepared in 
78% yield from 3-[5-methyI-3-(2^-methyl-A^-(3-(A^A^-dimethyIdamino 
aminosulfonyl)phenyIsulfonyloxy)phenoxy]propoxyamine, as prepared in thee previous step, 
in a manner analogous to step c of Example 75 (without acidification with H-ICl-methanol). 
'H NMR (300 MHz, CDCl 3 /CD 3 OD) 8 8.18 (dd, 1H, J = 5.2, 1.4 Hz), 8.15 (ddd, 1H, J = 5.2, 
1.4 Hz), 7.83 (td, 1H, J = 7.7, 1.4 Hz), 7.70 (td, 1H, J = 7.7, 1.4 Hz), 6.60 (m,i, 1H), 6.57 (m, 
1H), 6.52 (t, 1H, J = 2.2 Hz), 3.95 (t, 2H, J = 6.3 Hz), 3.92 (t, 2H, J = 6.1 Hz)J, 3.37 (m, 2H), 
2.95 (s, 3H), 2.38 (m, 2H), 2.27 (s, 6H), 2.24 (s, 3H), 2.03 (pentet, 2H, J = 6.2 Hz), 1.81 
(pentet, 2H, J = 7.4 Hz). Mass spectrum (MALDI-TOF, ct-cyano-4-hydroxyycinnamic acid 
matrix) calcd. for C 33 H 35 N 5 0 7 S 2 : 558.2 (M+H). Found: 558.0. 

Example 79 

3-[5-Methyl-3-(2-(4-pyridylmethylaminosulfonyl) 
phenylsulfonyioxy)phenoxy]propoxyguanidine 

a) 3-[5-MethyI-3-(2-(4-pyridyImethyIaminosuIfonyI)phenylsuIfonyldoxy)phenoxy] 
propoxyphthalimide: The title compound was prepared in 97% yield fnrom 4-(amino- 
rnethyl)pyridine, in a manner analogous to step c of Eg. 68. 'H NMR (300 M4Hz, CDC1 3 ) 5 
8.46 (dd, 2H, J = 4.5, 1.6 Hz), 8.23 (dd, 1H, J = 7.7, 1.5 Hz), 8.04 (dd, 1H, J == 7.7, 1.5 Hz), 
7.84 (m, 2H), 7.75 (m, 3H), 7.65 (td, IH, J = 7.6, 1.5 Hz), 7.16 (dd, 2H t J == 4.5, 1.5 Hz), 
6.64 (br s, 1H), 6.62 (s, 1H), 6.59 (br s, 1H), 6.54 (t, 1H, J = 2.2 Hz), 4.36 . (t, 2H, J - 6.1 
Hz), 4.22 (d, 2H, J = 6.6 Hz), 4.10 (t, 2H, J = 6.1 Hz), 2.24 (s, 3H), 2.17 (penttet, 2H, J = 6.1 
Hz). 

b) 3-[5-Methyl-3-(2-(4-pyridylmethylaminosulfonyl)phenyIsulfonyI<loxy)phenoxy] 
propoxyamine: The title compound was prepared in quantitative yield from 23-[5-methyl-3- 
(2-(4-pyridyImethylaminosulfonyl)phenyIsulfonyloxy)phenoxy] propoxypbhthalimide, as 
prepared in the previous step, in a manner analogous to step d of Example 68,?, and was used 
without characterization, 

c) 3-[5-MethyI-3-(2-(4-pyridyimethylaminosulfonyi)phcnylsuIfonyIdoxy)phenoxy] 
propoxyguanidine: The title compound was prepared in 78% yield from 3-[55-methyl-3-(2- 
(4-pyridylmethylaminosulfonyl)phenylsulfonyloxy)phenoxy] propoxyamine, , as prepared in 
the previous step, in a manner analogous to step c of Example 75 (without aciddification with 
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HCl-methanol). J H NMR (300 MHz, CDC1 3 ) 8 8.46 (dd, 2H, J = 4.5, 1.6 Hz).), 8.21 (dd, 1H, 
J = 7.8, 1.4 Hz), 8.03 (dd, 1H, J = 7.7, 1.4 Hz), 7.73 (td, 1H, J = 7.6, 1.5 Hz», 7.64 (td, 1H, 
J = 7.7, 1 .4 Hz), 7.15 (m, 2H), 6.60 (br s, 1H), 6.58 (br s, 1H), 6.54 (t, 1H, J == 2.1 Hz), 4.22 
(s, 2H), 3.95 (m, 4H), 2.23 (s, 3H), 2.02 (m, 2H). Mass spectrum (MALDI-TCOF, a-cyano-4- 
5 hydroxycinnamic acid matrix) calcd. for C 22 H 31 N 5 0 7 S 2 : 550.1 (>vi+H), 5572.1 (M+Na). 

Found: 550.2,572.1. 



Example 80 

N-Methyl-N-{3-[5-methyl-3-(2-(methylsulfonyl) 
phenylsulfonyloxy)phenoxy]propoxy}guanidine hydrochloridde 

10 a) A^HBis-Ze^butyloxycarbon^^^ 

phenylsulfonyloxy)phcnoxy)propoxy}guanidine: The title compound wvas prepared in 
70% yield from 2-methylsuifonyIbenzenesulfonyl chloride in a manner anaalogous to step 
b of Example 19. 'H-NMR (300 MHz, CDC1 3 ) 5 9.08 (s, 1H), 8.45 (d, J = 7.88 Hz, 1H), 8.10 
(d, J = 7.8 Hz, 1H), 7.88 (t, J = 7.7 Hz, 1H), 7.74 (t, J = 7.7 Hz, 1H), 7.70 (ss, 1H), 6.59 (s, 

15 2H), 6.54 (s, 1H), 4.18 (t, J =6.2 Hz, 2H), 3.94 (t, J = 6.1 Hz, 2H), 3.45 (s, 3HI), 2.23 (s, 3H), 

2.10 (pentet, J = 6.2 Hz, 2H), 1 .49 (s, 1 8H). 
b) A^HBis-ZerZ-but 

phenylsuIfonyloxy)phenoxy]propoxy}guanidine: To a solution of . A^ t //'-(bis-/er/- 
butyloxycarbonyl)-// ,, -{3-[5-methyl-3-(2-(methylsulfonyl)phenylsulfonylloxy)phenoxy] 

20 propoxy}guanidine (220 mg, 0.334 mmol), as prepared in the preceding step, 

triphenylphosphine (105 mg, 0.4 mmol) and anhydrous methanol (13 mg, 177 (L, 0.4 mmol) 
in tetrahydrofuran (5 mL) was added diethyl azodicarboxylate (70 mg, 0.L4 mmol). The 
mixture was stirred at ambient for 4 h. After evaporated the solvent in vacvuo, the residue 
was purified on a Waters Sep-Pak (10 g silica, dichloromethane to 2% efcthyl acetate in 

25 dichloromethane) to give the title compound as a colorless oil ( 1 00 mg, 45%). . l H-NMR (300 

MHz, CDC1 3 ) 5 8.45 (d, J = 7.8 Hz, 1H), 8.13 (d, J = 7.8 Hz, 1H), 7.88 (t, J = = 7.7 Hz, 1H), 
7.75 (t, J = 7.7 Hz, 1H), 7.30 (s, 1H), 6.60 (s, 1H), 6.59 (s, 1H), 6.58 (s, 1H), , 4.17 (t, J =6.1 
Hz, 2H), 3.94 (t, J = 6.1 Hz, 2H), 3.45 (s, 3H), 3.09 (s, 3H), 2.24 (s, 3H), 2. .10 (pentet, J = 
6.2 Hz, 2H), 1.48 (s, 9H), 1.44 (s, 9H). 

30 c) A^Methyl-A^-{3-[5-methyl-3-(2.(methyIsu!fonyl)ph nyllsulfonyloxy) 

phcnoxylpropoxy} guanidine hydrochloride: The title compound was prepared in 89% 
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yield from A^Hbis-terf-butyloxyc^ 

(methylsulfonyl)phenylsulfonyloxy) phenoxy]propoxy}guanidine, as preepared in the 
preceding step, in a manner analogous to step i of Example 20. ^-NMIR (300 MHz, 
DMSO-d 6 ) 5 1 1.00 (s, 1H), 8.37 (d, J = 7.8 Hz, 1H), 8.13 (d, J = 7.9 Hz, 1H), J8.ll (t, J = 7.7 
5 Hz, 1H), 7.96 (t, J = 7.7 Hz, 1H), 7.53 (br s, 3H), 6.75 (s, 1H), 6.54 (s, 1H).), 6.50 (s, 1H), 

3.98 (t, J =6.2 Hz, 2H), 3.87 (t, J = 6.2 Hz, 2H), 3.47 (s, 3H), 2.72 (s, 3H), 2.222 (s, 3H), 2.00 
(pentet, J = 6.3 Hz, 2H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxyycinnamic acid 
matrix) calcd. for C, 9 H 25 N 3 0 7 S 2 : 472.1 (M + H), 494.1 (M + Na). Found: 4472.1, 494.0. 



Example 81 

10 3-[3-Methyl-5-(N-methyl-2-(methyisulfonyl)phenylsulfonylamiuno) 

phenoxyjpropoxyguanidine hydrochloride 

a) 2-Bromo-2-methylpropanamide: To a vigorously stirred solution cof 2-bromo-2- 
methylpropanoyl bromide (1 1 mL) in light petroleum ether (250 mL) at 0 0 C2 was added in 
portions aqueous ammonia (50 mL). Stirring was continued for a further 300 min., and the 

15 resulting precipitate was collected and washed with water (2 x 50 mL) too give the title 

compound as a white solid (14.1 g 5 96%) which was directly used for nexKt step without 
further purification. 

b) (3-Benzyloxy-5-methyl)phenoxy-2-methylpropanamide: 3— Benzyloxy-5- 
methylphenol (2.14 g, 10 mmol), as prepared in step a of Example 20, was stirrred in dry 1,4- 

20 dioxane (50 mL) with sodium hydride (265 mg, 11 mmol) for 1 ha. 2-Bromo-2- 

methylpropanamide (1 .66 g, 10 mmol), as prepared in step b, was added annd the reaction 
mixture was heated to 80 °C for 6 h. After cooling , the precipitated sodiumn bromide was 
filtered off, the filtrate was evaporated in vacuo. The residue was purified byy flash column 
chromatography (7% ethyl acetate in dichloromethane) to give the title compoound as a pale 

25 yellow solid (2.50 g, 83%). ! H-NMR (300 MHz, CDC1 3 ) 5 7.40 (m, 5H), 6161 (br s, 1H), 

6.54 (s, 1H), 6.38 (s, 2H), 5.69 (br s, 1H), 5.29 (s, 2H), 2.28 (s, 3H), 1.97 (ss, 3H), 1.52 (s, 
3H). 

c) A^l^S-Benzyloxy-S-methylphenyO-l-hydroxy^-methylpropanamide: : To a solution 
of 2-(3-benzyloxy-5-methyI)phenoxy-2-methylpropanamide (1.50 g, 5.0 mmool), as prepared 

30 in the preceding step, in l,3-dimethyI-3,4,5,6-tetrahydro-2(l//)-pyrimidinonne (DMPU) (2 

mL) and A^W-dimethylformamide (18 mL) was added sodium hydride (360 nmg, 15 mmol), 
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the mixture was heated to 100 °C for 3 h. The solution was poured into waterr (200 mL) and 
extracted with ethyl acetate (3 x 100 mL). The organic phase was washed \ with water (3 x 
100 mL), dried over Na^O^ and concentrated in vacuo. The residue was puurifled by flash 
column chromatography (5% ethyl acetate in dichloromethane) to give the t title compound 
5 as a white solid (870 mg, 58%). 'H-NMR (300 MHz, CDC1 3 ) 8 8.61 (s, 1H).), 7.42 (m, 5H), 

7.28 (s, 1H), 6.93 (s, 1H), 6.59 (s, 1H), 5.05 (s, 2H), 2.30 (s, 3H), 2.18 (s, 1HT), 1.58 (s, 3H), 
1.56 (s, 3H). 

d) Benzyloxy-5-methylaniIine: A/-l-(3-Benzyloxy-5-methylphenyI]l)-2-hydroxy-2- 
methylpropanamide (600 mg, 2.0 mmol), as prepared in the preceding step, vwas mixed with 

10 1 ON NaOH (25 mL) and ethanol (10 mL), the mixture was heated to reflux ftfor 2 days. After 

cooling to ambient temperature, the mixture was diluted with water (60 mL^) and extracted 
with dichloromethane (3 x 60 mL). The dichloromethane solution was wa&shed with brine 
(2 x 50 mL) and dried over Na^SO^. After the solvent was evaporated//? vaccuo, the residue 
was purified by flash column chromatography (dichloromethane) to give the \ title compound 

15 as a yellow oil (265 mg, 61%). 'H-NMR (300 MHz, CDC1 3 ) 5 7.37 (m, 5H1), 6.24 (s, 1H), 

6.14 (s, 2H), 5.00 (s, 2H), 3.59 (br s, 2H), 2.23 (s, 3H). 

e) 3-BenzyIoxy-5-mcthyI-l-(2-(methylsulfonyI)phenylsulfonylaminobbcnzene: 2- 

Methylsulfonylbenzenesulfonyl chloride (765 mg, 3.0 mmol) was added to za solution of 3- 
benzyloxy-5-methylaniline (640 mg, 3.0 mmol), as prepared in the precceding step, N~ 

20 methylmorpholine (0.7 mL) in dichloromethane (20 mL). The mixture was stitirred at ambient 

temperature overnight. After adding additional dichloromethane (1100 mL), the 
dichloromethane solution was washed with saturated NaHC0 3 (2 x 50 mL),l, 10% HC1 (2 x 
50 mL), brine (2 x 50 mL), and dried over Na-»S0 4 . After the solvent wass evaporated in 
vacuo, the residue was purified by flash column chromatography (3 : 1 dicbhloromethane : 

25 hexane) to give the title compound as white solid (700 mg, 83%). ! H-NNMR (300 MHz, 

CDC1 3 ) 5 8.28 (d, J - 7.8 Hz, 1H), 8.03 (s, 1H), 7.90 (d, J = 7.8 Hz, lH), 7.722 (t, J - 7.6 Hz, 
1H), 7.61 (t, J = 7.6 Hz, 1H), 7.38 (m, 5H), 6.69 (s, 1H), 6.65 (s, 1H), 6.48 «s, 1H), 4.98 (s, 
2H),3.48 (s ; 3H), 2.18(s, 3H). 

f) A'-Methyl-S-benzyloxy-S-methyl-l^Z^methylsulfony^phenylsulfonylaaminobenzene: 

30 3-Benzyloxy-5-methyl-l-(2-(methylsulfonyl)phenylsulfonylaminobenzenee (1.1 g, 2.5 

mmol), as prepared in the preceding step, iodomethane (710 mg, 5.0 mmobl), and Cs 2 C0 3 
(1.65 g, 5.0 mmol) were mixed in acetonitrile (20 mL). The mixture was stinrred at ambient 
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temperature for 4 h. The solid was removed by filtration, the filtrate was evaporated in in 
vacuo. The residue was dissolved in ethyl acetate (1 00 mL), washed with satunrated NaHC0 3 
(2 x 50 mL), brine (2 x 50 mL), and dried over Na 2 S0 4 . After the solvent waas evaporated, 
the residue was purified by flash column chromatography (dichloromethane) t<to give the title 
compound as a yellow gum (1.08 g, 98%). 'H-NMR (300 MHz, CDC1 3 ) 6 8137 (d, J = 7.7 
Hz ? 1H), 7.68 (t, J = 8.1 Hz, 2H), 7.51 (t, J = 8.2 Hz, 1H), 7.37 (m, 5H), 6.699 (s, 1H), 6.64 
(s, 1H), 6.58 (s, 1H), 4.93 (s, 2H), 3.45 (s, 3H), 3.40 (s, 3H), 2.22 (s, 3H). 

g) 3-Methyl-5-(A^-methyl-2-(methyIsuIfonyl)phenylsuIfonylamino)phenolJ: //-Methyl-3- 
benz\'loxy-5-methyl-l-(2-(methylsulfonyl)phenylsulfonylaminobenzene (11.07 mg, 2.4 
mmol) was mixed with 10% palladium on carbon (110 mg) in ethanoi (20 mIL), the mixture 
was stirred under hydrogen (balloon) for 2h. The catalyst was removed by Alteration through 
Celite. the filtrate was evaporated in vacuo to give the title compound as a poale yellow oil 
(680 mg, 80%) which was directly used for the next step without further purification. l H- 
NMR (300 MHz, CDC1 3 ) 6 8.38 (d, J = 7.8 Hz, 1H), 7.75 (d, J = 7.8 Hz, 1HT), 7.72 9t, J = 
7.7 Hz ? 1H), 7.57 (t, J = 7.7 Hz, 1H), 6.55 (s, 2H), 6.51 (s, 1H), 5.16 (s, 1H)J, 3.46 (s, 3H), 
3.39 (s,3H). 2.20 (s, 3H). 

h) 3-{5-Methyl-3-[A^-methyl-2-(methylsuIfonyl)phenylsulfonyIami]ino]phenoxy} 
propanol: The title compound was prepared in 91% yield from 3-methyl-5-((A^-methyl-(2- 
(methylsulfonyl)phenylsulfonylamino)phenoI, as prepared in the preceding stepp, in a manner 
analogous to step b of Eg. 20. 'H-NMR (300 MHz ? CDC1 3 ) 5 8.39 (d, J = 7,8 1 Hz, 1H), 7.72 
(t, J = 7.7 Hz. 2H), 7.57 (t, J = 7.7 Hz, 1H), 6.62 (s, 1H), 6.56 (s, 2H), 3.99 ((t, J = 6.0 Hz, 
2H), 3.81 (t, J = 6.0 Hz, 2H), 3.46 (s, 3H), 3.40 (s, 3H), 2.22 (s, 3H), 1.97 (ppentet, J = 6.0 
Hz, 2H). 

i) -V-{3-[5-Methyl-[3-N , -methyl-(2-(methylsuIfonyl)phenylsuIfonyIamiiinoJpheno^ 
propoxy}phthaIimidc: The title compound was prepared in 86% yield from 3^-{5-methyl-3- 
[//-methyI-(2-(methylsuIfonyl)phenylsulfonylamino]phenoxy}propanol, as pDrepared in the 
preceding step, in a manner analogous to step d of Example 1 . 1 H-NMR (300 ) MHz, CDC1 3 ) 
5 8.39 (d, J = 7.9 Hz, 1H), 7.85 (m, 2H), 7.77 (m, 3H), 7.72 (t, J = 7.7 Hz, 2ffl), 7.57 (t, J = 
7.7 Hz, IH), 6.62 (s, 1H), 6.56 (s, 2H), 3.99 (t, J = 6.0 Hz, 2H), 3.81 (t, J = 6.0 ) Hz, 2H), 3.46 
(s, 3H), 3.40 (s, 3H), 2.22 (s, 3H), 1.97 (pentet, J = 6.0 Hz, 2H). 

j) S-IS-Methyl-S-lA^methyl^-methylsulfonyOphenylsulfonylamiiinoIphcnoxyl 
propoxyamine: The title compound was prepared in 89% yield from N-{3-[5-)-methyl-[3~jV- 
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methyl-2-(methylsulfonyl)phe^^ 

in the preceding step, in a manner analogous to step e of Example 1. 'H-NMffR (300 MHz, 
CDC1 3 ) 5 8.39 (d, J = 7.9 Hz, 1H), 7.71 (t, J = 7.9 Hz, 2H), 7.56 (t, J = 7.8 Hz,, 1H), 6.61 (s, 
1H), 6.56 (s, 1H), 6.53 (s, 1H), 5.39 (br s, 2H), 3.91 (t, J = 6.3 Hz, 2H), 3.79 ((t, J = 6.1 Hz, 
5 2H), 3.46 (s, 3H), 3.40 (s, 3H), 2.12 (s, 3H), 1.99 (pentet, J = 6.2 Hz, 2H). 

k) 3-[3-MethyI-5-(7V-methyl-2-(methyIsulfonyI)phenyIsuIfonyIamiino)phenoxyl 
propoxyguanidine hydrochloride: The title compound was prepared in 855% yield from 
3 - [5 -methy 1-3 - [Af-methy l-2-(methy lsulfony l)pheny Isulfony lamino] phenoxy ] pnropoxy amine, 
as prepared in the preceding step, in a manner analogous to step f of Examplde 1 . 'H-NMR 
10 (300 MHz, DMSO-d 6 ) 5 8.29 (d, J = 7.8 Hz, 1H), 7.95 (t, J = 7.7 Hz, 1H), 77.86 (t, J = 7.7 

Hz, 2H), 7.82 (t, J = 7.8 Hz, 1H), 7.71 (br s, 4H), 6.71 (s, 1H), 6.63 (s, 1H), , 6.59 (s, 1H), 
3.98 (t, J = 6.3 Hz ? 2H), 3.91 (t, J = 6.3 Hz, 2H), 3.42 (s ? 3H), 3.32 (s, 3H), 2.211 (s, 3H), 2.02 
(pentet, J = 6.2 Hz, 2H). Mass spectrum (MALDI-TOF, cc-cyano-4-hydroxyccinnamic acid 
matrix) calcd. for C i9 H 26 N 4 0 6 S 2 : 471.1 (M + H), 493.1 (M + Na). Found: 4771. L 492.9. 

15 Example 82 

3-[3-(2-Chlorophenylsulfonyloxy)-5-methylphcnoxylpropylamiM diacetate 

a) 3-[3-(2-Chlorophcnylsulfonyloxy)-5-methylphenoxy]propionaldehyydc: Sulfur 
trioxide pyridine complex (847 mg, 5.36 mmol) was added to a solution of (619 mg (1.74 
mmol) 3-[3-(2-chlorophenylsuIfonyloxy)-5-methylphenoxy]propanoL as prepaared according 

20 to step c of Example 1,411 (3.23 mmol) of A^-diisopropylethyiamine. anad 230 \xL (3.0 

mmol) of dimethylsulfoxide in dichloromethane (10 mL). The reaction mixtuure was stirred 
at ambient temperature for 1 h and then quenched with 10% citric acid (220 mL). The 
reaction mixture was extracted with diethyl ether (3 x 30 mL), dried (MgS0 4 ),), and purified 
by flash chromatography (diethyl ether / petroleum ether (2 : 1 to 4 : 1)) to aafford 289 mg 

25 (47% yield) of the title compound as a colorless oil. 'H-NMR (300 MHz, CD0C1 3 ) 5 9.83 (t, 

1H, J = 1.4 Hz), 7.97 (dd, 1H), 7.56 - 7.65 (m, 2H), 7.35 - 7.42 (m, 1H), 6.60 (bbr s, 1H), 6.57 
(br s, 1H), 6.49 (br s, 1H), 4.19 (t, 2H, J = 6.1 Hz), 2.86 (dt, 2H, J = 6, 1.4 Hz):), and 2.25 (s, 
1H). 

b) 2-[2-[3-(2-ChlorophenyIsuIfonyIoxy)-5-mcthyIphenoxy]ethyI-ll-methylene] 
30 hydrazinecarboximidamide hydrochloride: A solution of 289 mg (0.82 mnmol) of 3-[3- 

(2-chlorophenylsulfonyloxy)-5-methylphenoxy]propionaldehyde, as prepaared in the 
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preceding step, 223 mg (1.62 mmoi) of aminoguanidine nitrate, and 200 ixL (C0.80 mmol) of 
4N HC1 / dioxane in 3 mL of ethanol was stirred at ambient temperature ovvernight. The 
reaction mixture was treated with 10 mL of water and stirred for 15 min. The reaction 
mixture was treated with 1.2 mL of 2N sodium hydroxide and then eextracted into 
5 dichloromethane (3 x 20 mL). The organic phase was washed with water (3 x 1 20 mL), dried 

(K 2 C0 3 ), and concentrated to give 321 mg of crude product as a free base. Thhe residue was 
dissolved in dichloromethane (1 mL), treated with 800 \xh (3.2 mmol) of 4N 1 HC1 / dioxane 
solution. The solvent was removed and the product was triturated fromi a mixture of 
dichloromethane / ether / hexane to give 190 mg of the title compound as a ccolorless solid, 

10 'H-NMR (300 MHz, DMSO-d 6 ) 8 1 1.58 (br s, 1H), 7.95 (dd, 1H, J = 7.9, 11.5 Hz), 7.90 - 

7.80 (m, 2H), 7.52 - 7.61 (m, 6H), 6.77 (s, 1H), 6.49 (s, 1H), 6.46 (br t, 1H, J = 2.2 Hz), 4.14 
(t, 2H), 2.67 (q, 2H), and 2.21 (s, 3H). Mass spectrum (MALDI-TOFF, a-cyano-4- 
hydroxycinnamic acid matrix) calcd. for C I7 H 19 CIN 4 0 4 S: 411.1 (M + H). FFound: 411.1. 
c) [3-(3-(2-Chlorophenyisulfonyioxy)-5-methylphenoxy]propylamiiino]guanidine 

15 diacetate: To 300 mg of 2-[2-[3-(2-chlorophenylsulfonyloxy)-5-methylpheenoxy]ethyl- 1 - 

methylene]hydrazinecarboximidamide hydrochloride, as prepared in the precceding step, in 
tetrahydrofuran (2 mL) was added 3 mL of 2N lithium borohydride in tetrahyc/drofuran. The 
reaction mixture was stirred overnight, quenched with 2N sodium hydroxide, , and extracted 
into dichloromethane. The organic phase was dried (K 2 C0 3 ) and concentratedd. The residue 

20 was dissolved in dichloromethane and treated with 1 mL of glacial acetic acid J. The solution 

was concentrated in vacuo. The residue was purified, together with the c crude product 
obtained from another reaction using 300 mg of 2-[2-[3-(2-chlorophenylsuulfonyloxy)-5- 
methylphenoxy]ethyl-l-methylene]hydrazinecarboximidamide hydrochloriride, by flash 
chromatography using elutions of dichloromethane / methanol / acetic acid I (85 : 9.5 : 1.5 

25 to 78 : 19 : 3) to give 222 mg of the title compound as a gum. 'H-NMR (300 NMHz, CD 3 OD) 

5 7.92 (dd, 1H), 7.67 - 7.77 (m, 2H), 7.44 - 7.51 (ddd, 1H), 6.66 - 6.68 (m, 1PH), 6.47 - 6.48 
(m, 2H), 3.97 (t, 2H, J = 6 Hz), 2.94 (t, 2H, J = 7 Hz), 2.21 (s, 3H), 1.91 (penntet, 2H), 1.91 
(s, 6H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid ma&trix) calcd. for 
C I7 H 2I C1N 4 0 4 S: 413.1 (M + H). Found: 413.1. 
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Example 83 

3-[5-Methyl-3-(2-trifluorometltylphenylsulfonyloxy)phenoxy]pw^ 

guanidine hydrochloride 

a) 5-MethyI-3-(2-trifluororaethylphcnyIsulfonyloxy)phenoI: Orcinol monnohydrate (2.84 
g, 20.0 mmol) and 2-trifluoromethylbenzenesulfonyl chloride (4.90 g, 20.«.0 mmol) were 
mixed in saturated NaHC0 3 (70 mL) and diethyl ether (70 mL). The biphasisic mixture was 
stirred vigorously at room temperature overnight The reaction mixture was < quenched with 
water (100 mL) and extracted into ethyl acetate (3 x 80 mL). The organic phaase was washed 
with brine (2 x 50 mL) and dried over Na 2 S0 4 . After removing the solventit in vacuo, the 
residue was purified by flash column chromatography (dichloromethane to 2°% ethyl acetate 
in dichloromethane) to give the title compound as a white solid (3.65 g, 555%). 'H-NMR 
(300 MHz, CDC1 3 ) 5 8.12 (d, J = 8.0 Hz, 1H), 7.98 (d, J = 7.9 Hz, 1H), 7.80) (t, J = 8.2 Hz, 
1H), 7.69 (t, J = 7.8 Hz, 1H), 6.55 (s, 1H), 6.48 (s, 1H), 6.39 (s, 1H), 5.1 1 (ss, 1H), 2.23 (s, 
3H). 

b) 3-(5-Methyl-3-(2-trifluoromethylphenylsulfonyloxy)phenoxyJproppanoI: To a 

. solution of 5-methyl-3-(2-trifluoromethylphenylsulfonyloxy)phenol (665 rrng, 2.0 mmol), 
as prepared in the preceding step, tri-Af-butylphosphine (607 mg, 3.0 mnmol), and 1,3- 
propanediol (760 mg, 10 mmol) in tetrahydrofiiran (20 mL) wass added 1,1'- 
(azodicarbonyl)dipiperidine (757 mg, 3.0 mmol). The mixture was sttirred at room 
temperature overnight. Hexane (30 mL) was added to the mixture, and the prcecipitates were 
removed by filtration. The filtrate was evaporated in vacuo and the residue \was purified by 
flash column chromatography (2 : 1 hexane / ethyl acetate) to give the title ccompound as a 
colorless oil (745 mg, 94%). 'H-NMR (300 MHz, CDC1 3 ) 5 8.13 (d, J = 7.22 Hz, 1H), 7.99 
(d, J = 7.2 Hz, 1H), 7.80 (t, J = 7.6 Hz, 1H), 7.70 (t, J = 7.3 Hz, 1H), 6.63 (ss, 1H), 6.48 (s, 
1H), 6.46 (s, 1H), 4.02 (t, J = 6.0 Hz, 2H), 3.81 (m, 2H), 2.25 (s, 3H), 1.99 (ran, 2H), 1.61 (s, 
1H). 

c) 3-[5-Methyl-3-(2-trifluoromcthylphenylsuIfonyioxy)phenoxyjproppionaldehyde: 

Sulfur trioxide pyridine complex (1.12 mg, 7.0 mmol) was added to a soblution of 3-[5- 
methyl-3-(2-trifluoromethylphenylsulfonyloxy)phenoxy]propanol (700 mg, , 1.8 mmol), as 
prepared in the preceding step, A^diisopropylethylamine (0.7 mL, 5.15 mmol), and 
dimethylsulfoxide (0.4 mL, 5.6 mmol) in CH 2 C1 2 (20 mL). The reaction mixtiture was stirred 
at ambient temperature for 1 hour and then quenched with 10% citric acid 1 (50 mL). The 
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mixture was extracted into dichloromethane (3 x50 mL), then the dichloromefcthane solution 
was washed with 10% citric acid (40 mL) and dried over NajSO^. After j removing the 
solvent in vacuo, the residue was purified by flash column chromatography (CH 2 C1 2 ) to give 
the title compound as a colorless oil (595 mg, 85%). 'H-NMR (300 MHz, CCDC1 3 ) 8 9.84 
5 (s, 1H), 8.13 (d, J = 7.5 Hz, 1H), 7.99 (d, J = 7.5 Hz, 1H), 7.80 (t, J = 7.6 Hzz, 1H), 7.70 (t, 

J = 7.3 Hz, 1H), 6.62 (s, 1H), 6.51 (s, 1H), 6.45 (s, 1H), 4.21 (t, J = 6.0 Hz, ;2H), 2.87 (t, J 
= 6.0 Hz, 2H), 2.25 (s, 3H). 

d) 2-[2-[5-Methyl-3«(2-trifluoromethylphenyIsuIfonyIoxy)phenoxy]ethyl--l-methylene] 
hydrazinecarboximidamide nitrate: A solution of 3-[5*5-methyl-3-(2- 

10 trifluoromethylphenylsulfonyloxy)phenoxy]propionaldehyde (583 mg, 1.:.5 mmol), as 

prepared in the preceding step, and aminoguanidine nitrate (412 mg, 3.0 mmnol) in ethanol 
(10 mL) was stirred at ambient temperature overnight. Water (50 mL) wass added to the 
reaction mixture. The precipitates were collected, washed with water (2 xx 30 mL) and 
diethyl ether (2 x 30 mL), and dried under high vacuum to give the title ccompound as a 

15 colorless solid (465 mg, 61%). 'H-NMR (300 MHz, DMSO-d 6 ) 5 8.19 (d, J = 7.7 Hz, IH), 

8.1 1 (d, J = 7.8 Hz, IH), 8.06 (t, J = 7.6 Hz, 1H), 7.94 (t, J - 7.6 Hz, 1H), 7.'.74 (br s, IH), 
7.55 (br s, 4H), 4.14 (t, J = 6.3 Hz, 2H), 2.68 (t, J = 9.0 Hz, 2H), 2.21 (ss, 3H). Mass 
spectrum (MALDI-TOF, oc-cyano-4-hydroxycinnamic acid matrix) ■ calcd. for 
C l8 H I9 F 3 N 4 0 4 S: 445.1 (M + H), 467.1 (M + Na). Found: 445.0,466.8. 

20 e) [3-[5-MethyI-3-(2-trifluoromethyIphenyIsulfonyIoxy)phenoxy]ppropyIamino] 

guanidinc hydrochloride: A mixture of 2-[2-[5*5-methyl-3-(2- 

trifluoromethylphenylsulfonyloxy)phenoxy]ethyl-l-methylene]hydrazinecarbboximidamide 
nitrate (76 mg, 0.15 mmol) and 10% palladium on carbon (10 mg) in ethanool (5 mL) was 
stirred under hydrogen (balloon) overnight. The catalyst was removed by filtrxation through 

25 Celite. After evaporating the solvent, the residue was dissolved in dichlonromethane (50 

mL), washed with 2 N NaOH (10 mL) and brine (10 mL), and dried over JK 2 C0 3 . After 
removing the dichloromethane, the residue was dissolved in HCl-methanol I (10 mL) and 
concentrated. The residue was purified by flash column chromatography (110% methanol 
in dichloromethane) to give the title product as a colorless foam (38 mg, 47?%). 'H-NMR 

30 (300 MHz, DMSO-d 6 ) 5 8.90 (s, 1H), 8.19 (d, J = 7.7 Hz, IH), 8.1 1 (d, J = 7.8 1 Hz, 1H), 8.06 

(t, J = 7.6 Hz, 1H), 7.94 (t, J = 7.6 Hz, 1H), 6.90-7.70 (m, 4H), 6.76 (s, 1H),», 6.41 (s, 2H), 
5.29 (br s, IH), 3.99 (t, J = 9.0 Hz, 2H), 2.82 (m, 2H), 2.20 (s, 3H), 1.78 (nm, 2H). Mass 



WO 98/23565 PCIT/US97/21649 

- 154- 

spectrum (MALDI-TOF, cc-cyano-4-hydroxycinnamic acid matrix)) calcd. for 
C I8 H 2I F 3 N 4 0 4 S: 447.1 (M + H). Found: 446.9. 

Example 84 

[3-[3~(5-Chlorothiophenyl-2-sulfonyloxy)-5-methylphenoxyl] 
5 propylaminojguanidine acetate 

a) 3-[3-(5-Chlorothiophenyl-2-suIfonyloxy)-5-methyIphenoxy]propionaaIdehyde: To 

3-[3-(5-chlorothiophenyl-2-sulfonyloxy)-5-methylphenoxy]propanol (1.77 gg, 4.88 mmol), 
as prepared in step b of Example 5, in dichloro methane (30 mLL) containing 
dimethylsulfoxide (760 |iL, 9.08 mmol) and A^/Z-diisopropylethylamine (4 nmL, 23 mmol) 

10 at 0 °C was added slowly sulfur trioxide pyridine complex (1 .55 g, 9.8 mmol).). The reaction 

mixture was stirred for 20 min, quenched with excess 5% citric acid (acidic^ to pH paper), 
and extracted into diethyl ether. The organic phase was washed with additidonal 5% citric 
acid, dried (MgS0 4 ), and purified by flash chromatography (dichloromethanee to 3% diethyl 
ether in dichloromethane) to give 1 .13 g of the title compound as an oil. 1 'H-NMR (300 

15 MHz, CDC1 3 ) 6 9.84 (t, 1H, J = 1 Hz), 7.40 (d, 1H ? J = 4 Hz), 6.95 (d, 1H, J J = 4 Hz), 6.65 

(br s, 1H), 6.51 (br s, 1H), 6.44 (t, 1H, J = 2 Hz), 4.22 (t, 2H, J = 6 Hz), 2.89 \ (dt, 2H, J = 6, 
1 Hz), 2.28 (s, 3H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxyccinnamic acid 
matrix) calcd. for C 14 H 13 C10 5 S 2 : 383.0 (M + Na). Found: 382.9 

b) 2-[2-[3-(5-ChIorothiophenyI-2-sulfonyloxy)-5-methylphenoxyJethyI--l-methylene] 
20 hydrazinccarboximidamide nitrate: A mixture of 3-[3-(5-chloroothiophenyl-2- 

sulfonyloxy)-5-methylphenoxy]propionaldehyde (1.60 g, 4.4 mmol) and anminoguanidine 
nitrate (0.73 g. 0.53 mmol) in ethanol (15 mL) was stirred overnight at ambiennt temperature. 
Water (25 mL) was added dropwise over 1 5 min. The mixture was stirred fobr 30 min then 
filtered to give the title compound (1.75 g, 87%) as a white solid. 'H-NM4R (300 MHz, 
25 DMSO-d 6 ) 8 7.76 (d, 1H, J = 4.2 Hz), 7.55 (t, 1H, J = 5.0 Hz), 7.40 (d 5 1H, J = 4.2 Hz), 6.81 

(br s, 1H), 6.55 (br s, 1H), 6.52 (t, 1H, J = 2.2 Hz), 4.17 (t, 2H, J = 6.4 Hz), ^2.70 (dt, 2H, J 
= 6.4, 5.0 Hz), 2.26 (s, 3H). Mass spectrum (MALDI-TOF, a-cyano-4-hyddroxycinnaihic 
acid matrix) calcd. for C 15 H I7 C1N 4 0 4 S 2 : 417.0 (M + H). Found: 416.5. 

c) [3-|3-(5-ChlorothiophenyI-2-sulfonyloxy)-5-methyIphenoxy]propyIamiiino]guanidine 
30 acetate: To 2-[2-[3-(5-chlorothiophenyl-2-sulfonyloxy)-5-methylpheenoxy]ethyl- 1 - 

methylene]hydrazinecarboximidamide nitrate (137.5 mg, 0.29 mmol), as porepared in the 
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preceding step, in tetrahydrofiiran (1 mL) was added 1 mL of 2M lithium bborohydride in 
tetrahydrofuran. The reaction mixture was stirred for 5 min, basified with 1(0% potassium 
carbonate, extracted into dichloromethane, dried (K 2 C0 3 ), and concentrated!. The residue 
was treated with acetic acid (0.4 mL) and concentrated. The residue was chrcomatographed 
5 using a 10 g Waters Sep-Pak silica gel column eluting with dichloromethanae / methanol / 

acetic acid (89 : 9.8 : 1.2 to 78 : 19 : 3) to give 106 mg of recovereed 2-[2-[3-(5- 
chlorothiophenyl-2-sulfonyloxy)-5-methylphenoxy/]ethyl-l- 
methylene]hydrazinecarboximidamide acetate and 27 mg of the title comppound. Mass 
spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) ) calcd. for 
10 C I5 H, 9 CIN 4 0 4 S 2 : 419.1 (M + H). Found: 418.8. 

Example 85 

[3-[3-(2-Methoxyphenylsulfonyloxy)'5-methylphenoxyJpropylanminol 

guanidine diacetate 

a) 3-[3-(2-Methoxyphenylsulfonyloxy)-5-methyIphcnoxy]propionaldefchyde: Sulfur 

15 trioxide pyridine complex ( 1.87 g 11.7 mmol) was added in portions oveer 15 min to a 

solution of 3-[3-(2-methoxyphenylsulfonyloxy)-5-methylphenoxy]propano3l (2.07 g, 5.9 
mmol, prepared in step c of Example 2), A^-diisopropylethylamine (2.15 mLL, 12.3 mmol), 
and anhydrous dimethylsulfoxide ( 1 .25 mL, 1 7.6 mmol) in anhydrous dichlorromethane ( 1 4 
mL) at 0°C under a nitrogen atmosphere. The solution was stirred at 0°C foDr 1 h, then the 

20 reaction was quenched with 5% aqueous citric acid (50 mL). The layers were : separated, and 

the aqueous layer was extracted with dichloromethane (15 mL). The comhbined organic 
extracts were washed with 5% aqueous citric acid (50 mL), pH 7 buffer (40 rmL) and brine 
(50 mL), dried over NaoSO,,, filtered, and evaporated. The residual gold oil was purified by 
flash column chromatography (3 : 2 diethyl ether / hexane) to give the title coDmpound (1 .28 

25 g, 62%) as a colorless oil. 'H-NMR (300 MHz. CDC1 3 ) 5 9.82 (t, 1 H, J = 1 .5 i Hz), 7.82 (dd, 

1H, J = 7.9, 1 .7 Hz), 7.62 (ddd, 1H, J = 8.4, 7.4, 1.8 Hz), 7.09 (dd, 1H, J = 8.4,1, 0.8 Hz), 7.02 
(m, lH),6.58(brs, 1H), 6.54 (brs, 1H), 6.45 (t, 1H, J = 2 Hz), 4.18 (t, 2H, J = 6.1 Hz), 4.02 
(s, 3H), 2.85 (dt, 2H, J = 6. 1 , 1 .5 Hz), 2.24 (s, 3H). Mass spectrum (MALDI-TTOF, ct-cyano- 
4-hydroxycinnamic acid matrix) calcd. for C 17 H, 8 0 6 S: 373.1 (M + Na). Fouund: 373.0. 

30 b) 2-[2-[3-(2-MethoxyphenyIsuIfonyloxy)-5-methyIphenoxy]ethyI-l-l-methylene] 

hydrazinccarboximidamide acetate: A mixture of aminoguanidinc hydrochloride (0.8 1 1 
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g, 7.33 mmol) and 3-[3-(2-methoxyphenylsulfonyloxy)-5-methyIphenoxy]pr<ropionaldehyde 
(1.28 g, 3.66 mmol, prepared in the preceding step) in ethanol (30 mL) was stitirred overnight 
at ambient temperature. The mixture was concentrated in vacuo to approximately 1 5 mL, 
then dichloromethane (60 mL) was added to precipitate excess anminoguanidine 
5 hydrochloride. The mixture was filtered and the filtrate was concentrated. TThe residue was 

dissolved in dichloromethane (30 mL) and extracted with aqueous NaOH (Tl .85 mL of 2N 
NaOH in 90 mL water). The aqueous layer was extracted with CH 2 C1 2 (2 xx 30 mL). The 
combined organic extracts were washed with water (50 mL) and brine (2 x c 50 mL), dried 
over K 2 C0 3 , filtered, and evaporated to give the free base of the title comppound (1.38 g, 

10 93%) as a gold foam. 

The acetate salt of the title compound was made by adding glacial accetic acid (0.75 
mL. 30 mmol) dropwise to the free base, 2-[2-[3-(2-methoxyphenylsuulfonyloxy)-5- 
methylphenoxy]-ethyl-l-methylene]hydrazinecarboximidamide, (1.03 g, , 2.53 mmoL 
prepared above) in dichloromethane (10 mL). Solvent was removed in vaccuo at ambient 

15 temperature. Crude acetate salt was purified by flash column chromatography (20% to 

100% of 1 : 10 : 40 acetic acid / methanol / dichloromethane in dichloromeethane) to give 
the title compound (0.91 g, 77%) as a white foam. 'H-NMR (300 MHz, CDCC1 3 ) 5 7.81 (dd, 
1H, J = 7.9, 1.7 Hz), 7.62 (ddd, 1H, J = 8.4, 7.5, 1.7 Hz), 7.54 (t, 1H, J = 5 Hzz), 7.09 (d, 1H, 
J = 8.4 Hz), 7.02 (dt, 1H, J = 7.9, 0.9 Hz), 6.57 (br s, 1H), 6.50 (br s, 1H), 66.46 (br s, 1H), 

20 4.05 (t, 2H„ J = 6 Hz) ? 4.01 (s, 3H). 2.68 (q, 2H. J - 6 Hz), 2.23 (s, 3H). hMass spectrum 

(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C^H^N^C^S: 407.1 (M 
+ H). Found: 407.0. 

c) [3-[3-(2-MethoxyphenyIsulfonyloxy)-5-methyIphenoxy]propyIamiiinolguanidine 
diacetate: A solution of 2-[2-[3-(2-methoxyphenylsulfonyIoxy)-5-methylphaenoxy]ethyl-l- 

25 methylene]hydrazinecarboximidamide acetate (239 mg, 0.522 mmol), as pprepared in the 

preceding step, in 1 mL of THF was treated with 1 .5 mL of 2M lithium borotriydride in THF. 
The reaction mixture was stirred overnight and quenched carefully with \QWo hydrochloric 
acid. The reaction mixture was basified with 1 0% potassium carbonate soluution, extracted 
into dichloromethane, dried (K 2 C0 3 ), and concentrated. The residue (174 mag) was treated 

30 with 500 ^iL of acetic acid and concentrated. Chromatography through a lOpg Waters Sep- 

Pak silica gel column eluting with dichloromethane / methanol / acetic acid ( (89 : 9.8 : 1 .2) 
gave 102 mg of the title compound as a gum. 'H-NMR (300 MHz, DMSO-d^ 6 ) 6 7.67 - 7.74 
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(m, 2H), 7.28 (d, 1H, J = 8 Hz), 7.05 (dt, 1H, J = 7, 1 Hz), 6.65 (br s, 1H), 65.46 (t, 1H, J = 
2 Hz), 6.43 (br s, 1H), 4.01 (s, 3H), 3.97 (t, 2H, J - 6 Hz), 2.95 (t, 2H ? J = 77 Hz), (s, 3H), 
1.92 (s, 6H), 1.90 (pentet, 2H, J = 6 Hz). Mass spectrum (MALDI-TOFF, a-cyano-4- 
hydroxycinnamic acid matrix) calcd. for C 18 H 24 N 4 0 5 S: 409.2 (M + H). Founnd: 408.8. 



5 Example 86 

f3-f3-(2-Cyanophenylsulfonyloxy)-5-methylphenoxyfpropyla acetate 
a) [3-(2-CyanophenyIsulfonyloxy)-5-methyIphenoxylpropionaIdehyde: SSulfur trioxide 
pyridine complex (480 mg, 3.0 mmol) was added to a solutioni of 3-[3-(2- 
cyanophenylsu!fonyloxy)-5-methylphenoxy]propanol (315 mg, 0.9 mmol), i as prepared in 

10 step b of Example 6, A^W-diisopropylethylamine (0.5 mL, 3.9 mmol) and dimaethylsulfoxide 

(0.2 mL, 2.8 mmol) in dichloromethane (10 mL). The reaction mixture 1 was stirred at 
ambient temperature for 1 hour and then quenched with 10% citric acid (][30 mL). The 
mixture was extracted into dichloromethane (3 x40 mL), and the dichloromefcthane solution 
was washed with 10% citric acid (30 mL) and dried over NaoS0 4 . After • removing the 

15 solvent in vacuo, the residue was purified by flash column chnromatography 

(dichloromethane) to give the title compound as a colorless oil (260 mg, 838%). 'H-NMR 
(300 MHz, CDC1 3 ) 5 9.84 (s, 1H), 8.1 1 (m, 1H), 7.94 (m, 1H), 7.78-7.81 (ma, 2H), 6.65 (s, 
1H), 6.61 (s, 1H), 6.57 (s, 1H), 4.24 (t, J = 6.0 Hz, 2H), 2.88 (t, J = 6.0 Hz^ 2H), 2.27 (s, 
3H). 

20 b) [2-[3-(2-CyanophenylsuIfonyloxy)-S-methyIphenoxy]ethyl--l-methyleneJ 

ydrazinecarboximidamide hydrochloride: A solution cof 3-[3-(2- 

cyanophenylsulfonyloxy)-5-methy!phenoxy]propionaldehyde (240 mg, 0.).7 mmol), as 
prepared in the preceding step, and aminoguanidine nitrate (200 mg, 1 .5 mmnol) in ethanol 
(8 mL) was stirred at ambient temperature overnight. Water (20 mL) wass added to the 

25 reaction mixture. The precipitates were collected, washed with water (2 >x 15 mL) and 

diethyl ether (2 x 20 mL), and dried under high vacuum. The solid was suspeended in water 
(40 mL), treated with 2N sodium hydroxide (1 .0 mL), and extracted into dicbhloromethane 
(3 x 50 mL). The organic phase was dried over K 2 C0 3 . After removing thhe solvent, the 
residue was dissolved in dichloromethane (1 mL), and the dichloromethanee solution was 

30 added to the solution of 1.5 mL of 0.6M HC1 methanol in diethyl ether (50 mnL) to give the 

title compound as a colorless solid (245 mg, 80%). 'H-NMR (300 MHz, DMlSO-d 6 ) 5 8.28 
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(m, 1H), 8.09 (m, 1H), 7.97-8.04 (m, 2H), 7.55 (br s, 5 H), 6.80 (s, 1H), 6.500 (s, 2H), 4.15 
(t, J = 6.3 Hz, 2H), 2.68 (m, 2H), 2.22 (s, 3H). Mass spectrum (MALDI-TOBF, a-cyano-4- 
hydroxycinnamic acid matrix) calcd. for C I8 H l9 N 5 0 4 S: 402.1 (M + H), 4244.1 (M + Na), 
440.1 (M + K). Found: 402.1,424.1,440.1. 

c) -[3-(2-Cyanophenylsulfonyloxy)-5-methylphenoxyjpropylamirio]guani idinc acetate: 
To a suspension of 2-[2-[3-(2-cyanophenylsulfonyloxy)-5-methylphennoxy]ethyl-l- 
methylene] hydrazinecarboximidamide hydrochloride (190 mg, 0.4 mmol), pnrepared in the 
preceding step, in tetrahydrofuran (5 mL) was added lithium borohydride (2M4, 3.0 mL, 6.0 
mmol). The reaction mixture was stirred at ambient temperature for twco days under 
nitrogen. The solution was acidified (pH 2) with 10% HC1 solution, and thee mixture was 
stirred for 1 0 minutes. The solution was basified (pH 8-9) with 2N NaOH, anad the mixture 
was extracted with dichloromethane (3 x 50 mL). The dichloromethane ( extracts were 
washed with brine (50 mL) and dried over K,C0 3 . After removing the solvennt, the residue 
was purified by flash column chromatography (90 : 9 : 1 dichloromethane / methanol / acetic 
acid) to give the title compound as a colorless gum (65 mg, 35%). 'H-NMIR (300 MHz, 
CDC1 3 ) 5 8.30 (br s, 2H), 7.94-8.11 (m, 4H), 6.78 (s, 1H), 6.49 (s, 1H), 6.433 (s, IH), 4.09 
(t, J = 8.0 Hz, 2H), 2.75 (t, J = 6.7 Hz, 2H), 2.22 (s, 3H), 1.78 (m, 2H). Mlass spectrum 
(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C I8 H 2l N 5 OD 4 S: 404.1 (M 
+ H). Found: 404.5. 

Example 87 
In vitro Inhibition of Purified Enzymes 

Reagents: All buffer salts were obtained from Sigma Chemical Company (Stt. Louis, MO), 

and were of the highest purity available. The enzyme; substrates, 

N-benzoyl-Phe-Val-Arg-/?-nitroanilide (Sigma B763 2), 

N-benzoyl-Ile-Glu-Gly-Arg-/?-nitroanilide hydrochloride (Sigma 1 B2291), 

N-/?-Tosyl-Gly-Pro-Lys-/?-nitroanilide (Sigma T6140), N-succinyl-Ala-.-Ala-Pro-Phe- 

p-nitroanilide (Sigma S7388) and N-CBZ-Val-Gly-Arg-/7-nitroanilide (Sigma 1 C7271) were 

obtained from Sigma. N-succinyl-Ala-AIa-Pro-Arg-/?-nitroanilide (BACHEM4 L-1720) and 

N -succinyl-Ala- Ala-Pro- Val-/?-nitroanilide (BACHEM L-1770) were obbtained from 

BACHEM (King of Prussia, PA). 

Human a-thrombin, human factor Xa and human plasmin were ODbtained from 

Enzyme Research Laboratories (South Bend, Indiana). Bovine a-chymotrrypsin (Sigma 
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C4129), bovine trypsin (Sigma T8642) and human kidney cell urokinase (SSigma U5004) 
were obtained from Sigma. Human leukocyte elastase was obtained from Ehlastin Products 
(Pacific, MO). 

K, Determinations: All assays are based on the ability of the test compoundd to inhibit the 
enzyme catalyzed hydrolysis of a peptide /?-nitroanilide substrate. Im a typical 
determination, substrate is prepared in DMSO, and diluted into an assay buiiffer consisting 
of 50 mM HEPES, 200 mM NaCl, pH 7.5. The final concentrations fobr each of the 
substrates is listed below. In general, substrate concentrations are loower than the 
experimentally determined value for K^. Test compounds are prepared aas a 1.0 mg/ml 
solution in DMSO. Dilutions are prepared in DMSO yielding 8 final c concentrations 
encompassing a 200 fold concentration range. Enzyme solutions are pnrepared at the 
concentrations listed below in assay buffer. 

In a typical K ; determination, into each well of a 96 well plate is pipettted 280 fiL of 
substrate solution, 10 jiL of test compound solution, and the plate allowecd to thermally 
equilibrate at 37°C in a Molecular Devices plate reader for > 15 minutes. RReactions were 
initiated by the addition of a 10 ^iL aliquot of enzyme and the absorbance incrcease at 405 nm 
is recorded for 15 minutes. Data corresponding to less than 10% of the 1 total substrate 
hydrolysis were used in the calculations. The ratio of the velocity (rates of change in 
absorbance as a function of time) for a sample containing no test compoundd is divided by 
the velocity of a sample containing test compound, and is plotted as a fiiunction of test 
compound concentration. The data are fit to a linear regression, and the valuue of the slope 
of the line calculated. The inverse of the slope is the experimentally determnined K f value. 
Thrombin: Thrombin activity was assessed as the ability to hydrolyze* the substrate 
N-succinyl-Ala-Ala-Pro-Arg-/?-nitroaniIide. Substrate solutions were pprepared at a 
concentration of 32 fiM (32 (iM«Km = 180 ^iM) in assay buffer. Final DMSO 
concentration was 4.3%. Purified human a-thrombin was diluted into asssay buffer to a 
concentration of 1 5 nM. Final reagent concentrations were: [thrombin] = 0.5 l nM, [substrate 
N-succinyl-Ala-Ala-Pro-Arg-p-nitroanilide] = 32 jjM. 

Factor X [FXa]: FXa activity was assessed as the ability to hydrolyzee the substrate 
N-benzoyl-Ile-Glu-Gly-Arg-/?-nitroanilide hydrochloride. Substrate solutions 3 were prepared 
at a concentration of 51 fiM (51« K m = 1.3 mM) in assay buffer. Final DMSO 
concentration was 4.3%. Purified activated human Factor X was diluted int<to assay buffer 
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to a concentration of 300 nM Final reagent concentrations were: [FJKa] = 10 nM, 
[N-benzoyl-IIe-Glu-Gly-Arg-/?-nitroanilide hydrochloride] = 5 1 p.M. 

Plasrain: Plasmin activity was assessed as the ability to hiydrolyze the 
N-/?-Tosyl-Gly-Pro-Lys-/?-nitroaniIide. Substrate solutions were prepared at aa concentration 
5 of 37 nM (37 ^iM« K m = 243 ^M) in assay buffer. Final DMSO concentratition was 4.3%. 

Purified human plasmin was diluted into assay buffer to a concentration of 2240 nM. Final 
reagent concentrations were: [Plasmin] = 8 nM, [N-/?-Tosyl-Gly-Pro-Lys-p-i-nitroaniIide] = 
37 ^M. 

Chymotrypsin: Chymotrypsin activity was assessed as the ability to hydrolyze 
10 N-succinyl-Ala-Ala-Pro-Phe-p-nitroanilide. Substrate solutions were pprepared at a 

concentration of 14 jaM (14 |iM« 62 p.M) in assay buffer. Final DMSOD concentration 
was 4.3%. Purified bovine chymotrypsin was diluted into assay buffer to ai concentration 
of 81 nM. Final reagent concentrations were: [Chymotrypsin] = 2.7 nM, 
[N-succinyl-Ala-Ala-Pro-Phe-/7-nitroanilide] = 14 \xM. 
15 Trypsin: Trypsin activity was assessed as the ability t<to hydrolyze 

N-benzoyl-Phe- Val-Arg-/?-nitroanilide. Substrate solutions were prepared at aa concentration 
of 13 nM (13 ^iM« = 291 ^M) in assay buffer. Final DMSO concentratition was 4.3%. 
Purified bovine trypsin was diluted into assay buffer to a concentration of 1120 nM. Final 
reagent concentrations were: [Trypsin] = 4 nM, [N-benzoyl-Phe-Val-Arg-/?-r-nitroanilide] = 
20 13 jaM. 

Elastase: Elastase activity was assessed as the ability t<to hydrolyze 
N-succinyl-Ala-Ala-Pr6-Val-/?-nitroanilide. Substrate solutions were pprepared at a 
concentration of 1 9 nM ( 1 9 ^iM« = 89 [xM) in assay buffer. Final DMSOD concentration 
was 4.3%. Purified human leukocyte elastase was diluted into assayy buffer to a 
25 concentration of 750 nM. Final reagent concentrations were: [Elastasse] = 25 nM, 

[N-succinyl- Ala-Ala-Pro- Val-/?-nitroaniIide] = 19 jiM. 

Urokinase: Urokinase activity was assessed as the ability tto hydrolyze 
N-CBZ-Val-Gly-Arg-/?-nitroanilide. Substrate solutions were prepared at ai concentration 
of 100 iaM (100 \xM < = 1.2mM) in assay buffer. Final DMSO concentratition was 4.3%. 
30 Purified human kidney urokinase was diluted into assay buffer to a concentratition of 1 .2 \jlM. 

Final reagent concentrations were: [Urokinase] = 40 nM, and 
N-CBZ-Val-GIy-Arg-/?-nitroanilide] = 100 mM. 
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The results of the compounds of Examples 1 , 2, 3, 8, 1 1 , 82 and 83 aare shown in the 
following table. 

Table 1 



Assay. K, (nM) or (% inhibition at JnM|) 


Compound 
(Eg. No.) 


Thrombin 


FXa 


Chymotrypsin 


Elastasc 


Plasminin 


Trypsin 


82 


2.6 


45000 


(0%at 12500) 


(0%at 12500) 


(0%at 125(500) 


36000 


83 


7.2 


(0%at 1400) 


(0%at 1400) 


(0%at 1400) 


(0%at I4O00) 


(0% at 
1400) 


I 


7.5 


(0%at 13300) 


(0%at 13300) 


(0%at 13300) 


(0%at I33O00) 


37000 


2 


10 


(0% at 2600) 


(0% at 2600) 


(0% at 2600) 


(0% at 26C&00) 


(0% at 
2600) 


3 


7 


(0% at 2 1870) 


(0% at 2 1870) 


(0% at 2 1870) 


(0% at 2 18*870) 


21000 


8 


10 


(0% at 22490) 


(0% at 22490) 


(0% at 22490) 


(0% at 2245490) 


25000 


11 


11 


(0% at 21360) 


(0% at 21360) 


(0% at 21360) 


(0% at 21 3C60) 


(0% at 
21360) 



The results indicate that the compounds of the present invention aare inhibitors of 
15 proteases, including thrombin. In addition, the compounds of Examples 11, 2, 3, 8, 1 1, 82 

and 83 are potent and highly selective inhibitors of thrombin. 

Having now fully described this invention, it will be understood to thhose of ordinary 
skill in the art that the same can be performed within a wide and equivalent range of 
conditions, formulations, and other parameters without affecting the scope cof the invention 
20 or any embodiment thereof. All patents and publications cited herein are fuhlly incorporated 

by reference herein in their entirety. 
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3-[3-(2-Chlorophenylsulfonyloxy)-5-methylphenoxy]propoxyguanidiine 

Me 





?0,.P l| I H 

S. 0 A^ 0 /v^ 0 -N Y NH 

H 2 N 

3-[3-(2-MethoxyphenylsuIfonyloxy)-5-methylphenoxy]propoxyguaniddine 

CH 3 




^S^MJL^ 0 -N T NH 2 

^OCH 3 

3-[5-Methyl-3-(quinolinyl-8-suIfonyloxy)phenoxy]propoxyguanidiiine 

hydrochloride 
CH 3 





T I! H 

NH HCI 



^v^^n.^N^.NHo 



3-[3-(5-Chloro-2-methoxyphenylsuIfonyIoxy)-5- 
methylphenoxyjpropoxyguanidine hydrochloride 
CH 3 



Q M V NH 2 

NH HCI 



3-[3-(5-Isoquinolinylsulfonyloxy)-5-niethyIphenoxy]propoxyguanidiline 

hydrochloride 




N 

. . _ - 0 0 -N v NH 2 
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3-[5-Methyl-3-[2-(methylsulfonyl)phenyIsuIfonyIoxy]phenoxy]proppoxy 

guanidine hydrochloride 
CH 3 



H 3 OJ-.0 A. 




H 2 N 



HCI 



{3-[[5-Methyl-3-(2-methyIsulfonylphenylsulfonyloxy) 
phenoxy]methyl]cyclopropylmethoxy} guanidine hydrochloride : 

0" S -"0 A J H HCI 

{ 1 -[[5-Methyl-3-(2-cyanophenyIsulfonyloxy)phenoxy]methhyI] 
cyclopropy lmethoxy } guanidine acetate 






a. 1 » 



N NH 2 



-O ^ n H CH3COOH 

{3-[5-Methyl-3-(2-morpholinylsulfonylphenylsulfonyloxyy) 
phenoxy ] propoxy } guanidine hydrochloride 




{3-[5-Methyl-3-(2-(phenylsulfonyl)phenylsulfonyloxy) i 
phenoxy Jpropoxy} guanidine hydrochloride 



NH 2 
H NH 

HCI 
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{3-[5-Methyl-3-(2-(4-ethyloxycarbonyl)piperidinylsulfonyM 
phenylsulfonyloxy)phenoxy]propoxy } guanidine hydrochloride 




{3-[5-Methyl-3-(2-(4-carboxyl)piperidinylsulfonyl 
phenylsulfonyloxy)phenoxy]propoxy} guanidine 




is;" 



3-[5-Methyl-3-(3-methylquinolinyl-8-sulfonyloxy)phenoxy]propoxyguaanidine 

diacetate 



o-V NH2 




NH 2 CH 3 C0 2 H 



3-[5-Methyl-3-(2-(4-methylsulfonylpiperazin-l-ylsulfonyl)pheenyl 
sulfonyloxy)phenoxy]propoxy } guanidine hydrochloride 




o'* 'N^j hci 
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{3-[5-Methyl-3-(2-(4-(2-pyrimidinyl)piperazin-l-ylsulfonyl)pbheny 
sulfonyloxy)phenoxy]propoxyguanidine hydrochloride 



H NH 



HCI 



3-[5-Me1hyl-3-(2-(7^-ethyl-A^<4-pyridylmethyl)aminosulfonnyl) 
phenylsulfonyloxy)phenoxy]propoxyguanidine dihydrochloride 2 





O H NH 

2HCI 



a 



3-[5-Methyl-3-(2-(4-ethyIpiperazin-l- 
ylsulfonyl)phenylsulfonyloxy)phenoxy]propoxyguanidine dihydrochhloride 




0_ 2HCI 

3-[5-Methyl-3-(2-(A r -(2-cyanoethyl)-N-(3-pyridylmethyl)amnino 
sulfonyI)phenylsulfonyloxy)phenoxy]propoxyguanidine dihydrochlooride 



CG 




is — i^j — o-n^ nh ^ 



NH 
2HCI 

CN 



0 vo 
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3-[5-Methyl-3-(2-(A r -(2-ethoxycarbonylethyl)-A^-benzylaminosulfom 
phenylsulfonyloxy)phenoxy]propoxyguanidine hydrochloride 



^S^^. o /^ Q NH 2 




NH 
HCI 



3-[5-Methyl-3-(2-(7^-(ethoxycarbonylmethyl)-N-(2-pyridylmeethyl) 
aminosulfonyl)phenylsulfonyloxy)phenoxy]propoxyguanidine dihydrocbhloride 



0-N-< NH2 
H NH 



2HCI 



3-[5-Methyl-3-(2-(4-(ethoxycarbonylmethyl)pipera2in-3 - - 
ylsulfonyl)phenylsulfonyloxy)phenoxy]propoxyguanidine dihydrochldoride 






O -° 

-O H NH 

k/NOl 2HCI 
O — \ 



{3-[5-Methyl-3-(2-(4-(carboxymethyl)piperazin-l- 
ylsulfonyl)phenylsuIfonyloxy)phenoxy]propoxy}guanidine 



a 




o -° r ii 

°S 1 Q -J-^Jk ^ /\ /\ ^ N H 2 



-O H NH 



o" S "0 o 

OH 
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3-[5-methyl-3-(2-(4-(2-pyridyl)piperazinylsulfonyl) 
phenylsulfonyloxy)phenoxy]propoxyguanidine hydrochloriide 



• HC1 



3-[5-methyl-3-(2-(4-phenylpiperazinylsulfonyl) 
phenylsulfonyloxy)phenoxy]propoxyguanidine hydrochloriide 



H 

NH 2 





■o^o' N Y 



1 HC1 

NH 



3-[5-methyl-3-(2-(4-benzylpiperazinylsulfonyl) 
phenylsulfonyloxy)phenoxy]propoxyguanidine hydrochloriide 




H 



c/vvV NH2 

« • HCl 



/8 f . NH 



w U 



3-[5-methyl-3-(2-(4-(2-methoxyphenyl)piperazinylsulfonyI) 
phenylsulfonyloxy)phenoxy]propoxyguanidine hydrochloriide 





°* «P J II H 

MeO 
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3-[5-methylO-(2-(A^<2-cyanoethyl)-A^-(2-fiiranylmethyI) 
aminosulfonyl)phenylsulfonyloxy)phenoxy]propoxyguanidiiine 




3-[5-Methyl-3-(2-(4-methylpiperazinylsulfonyl) 
phenylsu!fonyloxy)phenoxy]propoxyguanidine hydrochloricde 



c — n' n- nh -hci 

o o 

3-[5-MethyU3-(2-(A^-benzyl-M(2-(A^ J A^-dimethylamino)ethyl)anm 
sulfonyl)phenylsulfonyloxy)phenoxy]propoxyguanidine dihydrochlooride 




a 




o - 0 

-""S- 0 -l<^ .X. /\ NH 2 

° O O-N-tf 2 

s -0 , H NH 

o' "n^ 




2HCI 



3-[5-Methyl-3-(2-(A^-methyl-//-(3-pyridyImethyl)amino 
sulfonyl)phenylsulfonyloxy)phenoxy]propoxyguanidine dihydrochloDride 




OCX °^°^ NH2 



NH 

s; 
o' 

2HCI 
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3-t5-Methyl-3-(2-(2-(4-morpholinyl)ethylamino 
sulfonyl)phenylsulfonyloxy)phenoxy]propoxyguanidine dihydrochloDiide 




O N N ^ p 



2HCI 



3-[5-Methyl-3-(2-(4-ethoxycarbonyl-l-piperazinylsulfonyl) 
phenylsulfonyloxy)phenoxy]propoxyguanidine hydrochloridde 



'^^S-N / ~ A N-C0 2 Et NH " HC1 

o o 

3-[5-Methyl-3-(2-(4-pyridylmethylaminosulfonyl) 
phenylsulfonyioxy)phenoxy]propoxyguanidine 





N 



H 

V 

NH 
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1. 



A compound having the Formula /: 




or a solvate, hydrate or pharmaceutical^ acceptable salt thereof; wherein: 

R l is one of C 3 . 8 alkyl, cycloalkyl, alkenyl, alkynyl, aryl, aralkyl or hheteroaryl, any 
of which may be optionally substituted; 



R y and R 2 are each independently one of hydrogen, alkyl, cycloalkyll, aryl, aralkyl, 
hydroxyalkyl, carboxyalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylamirinoalkyl or 
carboxy; 

R 2 , R 3 and R 4 are each independently one of hydrogen, alkyl, cycloaklkyl, alkenyl, 
alkynyl, aryl, aralkyl, heteroaryl, trifluoromethyl, halogen, hydroxyalkyl, cyyano, nitro, 
carboxamido, -C0 2 R x , -CH 2 OR x or -OR x , or when present on adjacent carbbon atoms, R 2 
and R 3 may also be taken together to form one of -CH=CH-CH=CH- or — (CH 2 ) q -, 
where q is from 2 to 6, and R 4 is defined as above; 

R x , in each instance, is independently one of hydrogen, alkyl or cycldoalkyl 
wherein said alkyl or cycloalkyl groups may optionally have one or more unnsaturations; 

Yis one of-O-, -NR 10 -, -S-, -CHR 10 - or a covalent bond; 

X is oxygen or NR 9 ; 

R 9 is one of hydrogen, alkyl, cycloalkyl or aryl, wherein said alkyl, c cycloalkyl or 
aryl can be optionally substituted with amino, monoalkylamino, dialkylamiiino, alkoxy, 
hydroxy, carboxy, alkoxy carbony I, aryloxycarbonyl, aralkoxycarbonyl, aryM, heteroaryl, 
acylamino, cyano or trifluoromethyl; 

R 6 is one of hydrogen, alkyl, aralkyl, aryl, hydroxyalkyl, aminoalkyH, 
monoalkylamino(C 2 ., 0 )alkyl, dialkylamino(C 2 ., 0 )alkyl or carboxyalkyl; 



Z is one of-NR ,0 SO 2 - -S0 2 NR 10 -, -NR 10 C(R y R 2 )-, -C(R y R z )NR I0 -°- 
-OS0 2 - -S0 2 0- -OCCR^ 2 )- -C(R y R z )0- -NR ,0 CO- or -CONR 10 -; 
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R 7 , R 8 , R 11 and R 12 are each independently one of hydrogen, alkyl, aaralkyl, aryl, 
hydroxyalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl or carbboxyalkyl; or 
R 7 and R 8 are taken together to form -<CH 2 ) y - 9 where y is zero (a bond), 1 oor 2, while R M 
and R 12 are defined as above; or R 7 and R 12 are taken together to form -(CHIj) where q 
is zero (a bond), or 1 to 8, while R 8 and R" are defined as above; or R 8 and 1 R M are taken 
together to form -(CH 2 )-, where r is 2-8, while R 7 and R 12 are defined as abbove; 

R 10 , in each instance, is independently one of hydrogen, alkyl, aralk>:yl, aryl, 
hydroxyalkyl, aminoalkyl, monoalkylamino(C 2 . 10 )alkyl, dialkylamino(C 2 . 10 ),)alkyl or 
carboxyalkyl; 

R a , R b and R c are independently hydrogen, alkyl, hydroxy, alkoxy, aaryloxy, 
aralkoxy, alkoxycarbonyloxy, cyano or -C0 2 R w ; 
R w is alkyl, cycloalkyl, phenyl, benzyl, 




where R d and R c are independently hydrogen, C,. 6 alkyl, C 2 . 6 alkenyl or phecnyl, R f is 
hydrogen, C,^ alkyl, C 2 . 6 alkenyl or phenyl, R e is hydrogen, C,. 6 alkyl, C 2 . 6 * alkenyl or 
phenyl, and R h is aralkyl or alkyl; 

n is from zero to 8; and m is from zero to 4. 

2. A compound of claim 1, wherein R 1 is one of C M2 alkyl, C 4 . 7 . 7 cycloalkyl, 
C 2 . 8 alkenyl, C 2 . 8 alkynyl or C 6 . M aryl, any of which is optionally substitutedd. 

3. A compound of claim 1, wherein R 1 is one of C 3 . 8 alkyl, C 4 . 7 , cycloalkyl, 
C 2 _ 8 alkenyl, C 2 . 8 alkynyl or C 6 . 14 aryl, any of which is optionally substitutedd by one or 
two moieties independently selected from the group consisting of alkyl, hyddroxy, nitro, 
trifluoromethyl, halogen, alkoxy, aminoalkoxy, aminoalkyl, hydroxyalkyl, 
hydroxyalkoxy, cyano, aryl, amino, monoalkylamino, dialkylamino, carboxxy, 
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carboxyalkyl, carboxyalkoxy, mono(hydroxyalkyl)amino, bis(hydroxyalkyll)amino, 
mono(carboxyalkyl)amino, bis(carboxyalkyl)amino, alkoxycarbonylamino, , 
alkoxycarbonyl, aralkoxycarbonyl, alkenylcarbonyl, alkynylcarbonyl, alkyldsulfonyl, 
alkenylsulfonyl, alkynylsulfonyl, arylsulfonyl, aralkyl sulfonyl, alkylsulfinyH, 
alkylsulfonamido, arylsulfonamido, aralkylsulfonamido, amidino, guanidinoo, 
alkyliminoamino, formyliminoamino, trifluoromethoxy, perfluoroethoxy annd and 
R 13 R M NS0 2 -, where 

R 13 and R 14 are independently selected from the group consisting of F hydrogen, 
alkyl, cycloalkyl, alkenyl, alkynyl, aryl, aralkyl, heterocycle, heteroocycloalkyl, 
carboxyalkyl, alkoxycarbonylalkyl, cyanoalkyl, hydroxyalkyl, alkoxxyalkyl, mono- 
and di-alkylaminoalkyl, or R 13 and R 14 can be taken together with thae nitrogen 
atom to which they are attached to form a three to seven membered i ring, 
optionally containing one or more heteroatoms in addition to said niiitrogen, such 
as oxygen, sulfur, or nitrogen (NR 15 ), said ring being preferably satuurated, and 
said ring having one or two optional substituents, wherein said optioonal 
substituents and R 15 are independently selected from the group consisting of 
hydrogen, alkyl, cycloalkyl, alkenyl, alkynyl, aryl, aralkyl, heterocyccle, 
heterocycloalkyl, carboxyalkyl, alkoxycarbonylalkyl, cyanoalkyl, hyydroxyalkyl, 
alkoxyalkyl, mono- and di-alkylaminoalkyl, carboxy, alkoxycarbonyyl, 
carboxamido, formyl, alkanoyl, aroyl, aralkanoyl, sulfonyl, alkylsulifonyl, 
alkoxysulfonyl, sulfonamido, phosphonyl, phosphoramido, or phospphinyL 

4. A compound of claim 1, wherein R 1 is heteroaryl, optionally / substituted 
by one or more of hydroxy, nitro, trifluoromethyl, halogen, C,. 6 alkoxy, C,. 6 ^alkyl, amino, 
mono(C U6 )alkyIamino, di(C,. 6 )alkyIamino, cyano, amidino, guanidino, carbboxyalkoxy, 
trifluoromethoxy or perfluoroethoxy. 

5. A compound of claim 1, wherein R 1 is pyridyl, pyrazolyl, thiiiophenyl, 
chromenyl, benzoxazolyl, benzthiadiazolyl, quinazolinyl, quinolinyl, isoquhinolinyl or 
tetrahydroquinolinyl, any of which is optionally substituted by one or more ; substituents 
independently selected from the group consisting of hydroxy, nitro, trifluorcomethyl, 
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halogen, C^alkoxy, C^alkyl, amino, mono(C,^)aIkylamino, di(C^)alkylaamino, cyano, 
amidino, guanidino, carboxyalkoxy, trifluoromethoxy and perfluoroethoxyy. 

6. A compound of claim 1, wherein Y is one of -O-, -NR !0 - or a covalent 
bond, and R 10 in each instance is one of hydrogen, C^alkyl, benzyl, phenetthyl, 
C 2 . I0 hydroxyalkyl or C 2 _ 7 carboxyalkyl. 

7. A compound of claim 6, wherein Y is -O- . 

8. A compound of claim 1, wherein Z is -S0 2 NR 10 -, -S0 2 0- < or ~CH 2 0-. 

9. A compound of claim 1, wherein R B , R b and R c are hydrogenn. 

10. A compound of claim 1, wherein R 7 and R 8 and R n and R 12 2 are 
independently hydrogen, C,. 6 alkyl, C 6 . 10 ar(C,. 6 )alkyl, C 6 . l0 aryl, C 2 _ 10 hydrox*yalkyl or C 2 . l0 
carboxyalkyl. 

11. A compound of claim 1, wherein R 7 and R 8 are taken togethher to form 
-<CH 2 ) y - , and y is 0, 1 or 2. 

12. A compound of claim 1, wherein n is from 1 to 4. 

13. A compound of claim 1 , wherein m is zero, 1 , 2 or 3. 

14. A compound of claim 1, wherein m and n are each zero andi R\ R 8 , R 1 1 
and R 12 are each hydrogen. 

15. A compound of claim 1, wherein R 2 and R 4 are hydrogen annd R 3 is 

methyl. 



16. A compound of claim 1, wherein: 
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R 1 is one of C 6 . l0 aryl, pyridinyl, thiophenyl (i.e., thiophene) quinazoMinyl, 
quinolinyl or tetrahydroquinolinyl, any of which is optionally substituted byy one or two 
of hydroxy, nitro, trifluoromethyl, halogen, C,. 6 alkyl, C 6 ., 0 aryl, C,^ alkoxy/, C,. 6 
aminoalkyl, C,^ aminoalkoxy, amino, mono(C M )alkylamino, di(C M )alkylanmino, C 2 ^ 
alkoxy carbonyiamino, C 2 . 6 alkoxycarbonyl, carboxy, C,. 6 hydroxyalkyl, C 2 ^ 6 
hydroxyalkoxy, C 2 _j 0 mono(carboxyalkyl)amino, bis(C 2 . 10 carboxyalkyl)amirino, 
C 6 . M ar(C,. 6 ) alkoxycarbonyl, C 2 . 6 alkynylcarbonyl, C,^ alkylsulfonyl, C 2 ^ 
alkenylsulfonyl, C 2 . 6 alkynylsulfonyl, C 6 ., 0 arylsulfonyl, C 6 . !0 ar(C M ) alkylsuulfonyl, C,_ 6 
alkylsulfinyl, C,_ 6 alkylsulfonamido, C 6 ., 0 arylsulfonamido, C 6 . 10 ar(C,. 6 ) 
alkylsulfonamido, amidino, guanidino, C U6 alkyliminoamino, formyliminoaamino, C 2 . 6 
carboxyalkoxy, C 2 . 6 carboxyalkyl, carboxyalkylamino, cyano, trifluoromethaoxy, 
perfluoroethoxy and R u R M NS0 2 -; 

R 13 and R M are independently selected from the group consisting of \ hydrogen, 
alkyl, cycloalkyl, alkenyl, alkynyl, aryl, aralkyl, heterocycle, heteroccycloalkyl, 
carboxyalkyl, alkoxycarbonylalkyl, cyanoalkyl, hydroxyalkyl, alkox^yalkyl, mono- 
and di-alkylaminoalkyl, or R 13 and R 14 can be taken together with thae nitrogen 
atom to which they are attached to form a three to seven membered rring, 
optionally containing one or more heteroatoms in addition to said nititrogen, such 
as oxygen, sulfur, or nitrogen (NR 15 ), said ring being preferably satuurated, and 
said ring having one or two optional substituents, wherein said optioonal 
substituents and R' 5 are independently selected from the group consisting of 
hydrogen, alkyl, cycloalkyl, alkenyl, alkynyl, aryl, aralkyl, heterocyccle, 
heterocycloalkyl, carboxyalkyl, alkoxycarbonylalkyl, cyanoalkyl, hyydroxy alkyl, 
alkoxyalkyl, mono- and di-alkylaminoalkyl, carboxy, alkoxycarbonyyl, 
carboxamido, formyl, alkanoyl, aroyl, aralkanoyl, sulfonyl, alkylsulfifonyl, 
alkoxysulfonyl, sulfonamido, phosphonyl, phosphoramido, or phospphinyl; 
Z is one of -S0 2 0- -S0 2 NR 10 -, -CCR^O- or -OC(R*R*)-, whenre R y and R z 
are each hydrogen; 

R 2 , R 3 and R 4 are independently one of hydrogen, C M alkyl, C 3 . 8 cyccloalkyl, 
phenyl, benzyl, trifluoromethyl, halogen, hydroxy(C M )alkyl, cyano, nitro, ccarboxamido, 
carboxy, C M alkoxycarbonyl, C,. 4 alkoxymethyl or C M alkoxy; or alternativvely, R 2 and 
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R 3 , when present on adjacent carbon atoms, may also be taken together to fform one of 
-CH=CH-CH=CH- or -(CH 2 ) q -, where q is from 2 to 6, and R 4 is as definaed above; 
Y is one of -O- -S-, -NR 10 -, or a covalent bond; 

R\ R b and R c are each one of hydrogen, C M alkyl, hydroxy, C M alkkoxy, phenoxy, 
C M alkyloxycarbonyl, benzyloxycarbonyl, cyano, 




O 



where R h is benzyl, methyl, ethyl, isopropyl, sec-butyl or /-butyl, and wherce R f is 
hydrogen or C U6 alkyl; 

R 6 is one of hydrogen, C,. 6 alkyl, C 6 . I0 ar(C, JalkyI, C 6 . I0 aryl, 
C 2 . 10 hydroxyalkyl, C 2 . l0 aminoalkyl, mono(C M )aIkylamino(C 2 _ 8 )alkyl, 
di(C M )alkylamino(C 2 _ 8 )alkyl or C 2 . 10 carboxyalkyl; 

R 7 , R 8 , R 11 and R 12 are independently one of hydrogen, C,. 6 alkyl, C ; : 2 _ 10 
carboxyalkyl or C 2 . 1Q hydroxyalkyl, or R 7 and R 8 are taken together to form i -(CH 2 ) y - 
where y is zero, 1 or 2, while R ,! and R 12 are defined as above; or R 7 and RV 2 are taken 
together to form -(CH 2 ) q - where q is zero (a bond), or 1 , 2 or 3, while R 8 aand R 1 1 are 
defined as above; or R 8 and R n are taken together to form -<CH 2 ) r -, where ; r is 2, 3, or 4, 
while R 7 and R 12 are defined as above; 

R 9 is hydrogen, or C M0 alkyl, optionally substituted with amino, 
mono(C,^)alkylamino, C,^ alkoxy, hydroxy, carboxy, phenyl, C M alkyloxyycarbonyl, 
C 6 _ 10 ar(C M )alkoxycarbonyl, C t ^ acylamino, cyano or trifluoromethyl; 

R !0 , in each instance, is independently hydrogen, C U6 alkyl, benzyl, , phenyl, C 2 ., 0 
hydroxyalkyl, C 2 . 10 aminoalkyl, C M monoalkylamino(C 2 . g )alkyl, C M 
dialkylamino(C 2 . 8 )alkyl or C 2 . 10 carboxyalkyl; 

n is from zero to 8; and m is from zero to 4. 

17. A compound of claim 1 , wherein: 

R 1 is one of phenyl, naphthyl, pyridyl, thiophenyl, quinolinyl or isooquinolinyl, 
optionally substituted by one or two of chloro, methoxy, methyl, trifluoromnethyl, cyano, 
nitro, amino or dimethylamino; 
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Z is one of -S0 2 0-, -S0 2 NR 10 -, -CH 2 0- or -OCH 2 -; 

R 2 and R 3 are hydrogen or C,_ 4 alkyl, or R 2 and R 3 may also be takenn together to 
form -CH =CH-CH =CH-; 

R 4 is one of hydrogen, methyl, methoxy or trifluoromethyl; 
Y is one of O, NR 10 or a covalent bond; 
R\ R b and R c are hydrogen, hydroxy, 




O 



where R h is benzyl or r-butyl, and where R f is hydrogen or methyl; 

R 6 is hydrogen, C M alkyl, C 2 ^ hydroxyalkyl, C 2 . 4 carboxyalkyl, C 2 ^ A aminoalkyl, 
dimethylamino(C 2 . 8 )alkyl, or methylamino(C 2 . 8 )alkyl; 

R 7 , R 8 , R 11 and R 12 are independently one of hydrogen, C,^ alkyl, CC 2 . I0 
hydroxyalkyl or C 2 . l0 carboxyalkyl, or R 7 and R 8 are taken together to formi -(CH 2 ) y — 
where y is zero, 1 or 2, while R n and R 12 are defined as above; or R 7 and Rl 12 are taken 
together to form -{CH 2 ) q - where q is zero (a bond), or 1, 2 or 3, while R 8 aand R 11 are 
defined as above; or R 8 and R n are taken together to form -(CH 2 ) r -, where : r is 2, 3 or 4, 
while R 7 and R 12 are defined as above; 

R 9 is hydrogen or C M alkyl; 

R 10 , in each instance, is independently hydrogen, C M alkyl, C 2 ^ hyddroxyalkyl, 
C 2 _4 carboxyalkyl, C w aminoalkyl, dimethylamino(C 2 . g )alkyI, methyIaminoo(C 2 . 8 )alkyl; 
n is from zero to 4; and m is zero, 1 , 2 or 3. 

18. A compound of claim 1, wherein: 

R 1 is phenyl, substituted by C,^ alkylsulfonyl, C 6 . I0 arylsulfonyl or JR l3 R M NS0 2 - 

where 

R 13 and R u are independently selected from the group consisting off hydrogen, 
C,. 6 alkyl, C 3 . 7 cycloalkyl, C 2 . 6 alkenyl, C 2 . 6 alkynyl, C 6 . l0 aryl, C 6 . 10 ar(C M );)alkyl, pyridyl, 
pyridyl(C M )alkyl, carboxyCCLjalkyl, C M alkoxycarbonyI(C M )alkyI, cyanao(C M )alkyl, 
hydroxy(C M )alkyl, C M alkoxy(C,. 4 )alkyl, mono- and di-(C,. 4 )alkylamino(CC l ^)alkyl, or 
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R 13 and R M can be taken together with the nitrogen atom to which they are ; attached to 
form a heterocyclic ring selected from the group consisting of N-morpholinnosulfonyl, 
N-piperazinylsulfonyl (optionally N f substituted with C,_ 6 alkyl, C,_ 6 hydroaxyalkyl, C 6 . 10 
aryl, C 6 . l0 aiyl(C, Jalkyl, C,. 6 alkylsulfonyl, C 6 . l0 arylsulfonyl, C u6 alkylcarrbonyl, 
morpholino or C^q arylcarbonyl), N-pyrrolylsulfonyl, N-piperidinylsulfoniyl, 
N-pyrroIidinylsulfonyl, N-dihydropyridylsulfonyl, N-indolylsulfonyl, wherrein said 
heterocyclic ring can be optionally substituted with one or two of C M alkyM, C 3 . 7 
cycloalkyl, C 6 ., 0 aryl, C 6 . I0 ar(C M )alkyl, heterocycle, heterocycloalkyl, carbboxy(C,^)aIkyl, 
C M )alkoxycarbonyl(C M )alkyl, cyano(C,_ 6 )alkyl, hydroxy(C,. 6 )alkyl, C M 
alkoxy(C M )alkyl, mono- and di-(C M )alkylamino(C M )alkyl, carboxy, C U6 
alkoxycarbonyl, carboxamido, formyl, C,_ 6 alkanoyl, C 6 . 10 aroyl, C 6 . !0 ar(C,. M )alkanoyl, 
sulfonyl, C,^ alkylsulfonyl, C,^ alkoxysulfonyl, sulfonamido, phosphonyl, , 
phosphoramido, or phosphinyl; 

Z is one of -S0 2 0- -S0 2 NR 10 - -CH 2 0- or -OCH 2 -; 

R 2 and R 3 are hydrogen or C M alkyl, or R 2 and R 3 may also be takenn together to 
form ^CH =CH-CH =CH-; 

R 4 is one of hydrogen, methyl, methoxy or trifluoromethyl; 
Y is one of O, NR 10 or a covalent bond; 
R a , R b and R c are hydrogen, hydroxy, 




O 



where R h is benzyl or f -butyl, and where R f is hydrogen or methyl; 

R 6 is hydrogen, C,_ 4 alkyl, C 2 _ 4 hydroxyalkyl, C 2 . 4 carboxyalkyl, C 2 ^ aminoalkyl, 
dimethylamino(C 2 . 8 )alkyl, or methylamino(C 2 . 8 )alkyl; 

R 7 , R 8 , R 11 and R 12 are independently one of hydrogen, C,^ alkyl, C2 2 _ l0 
hydroxyalkyl or C 2 . 10 carboxyalkyl, or R 7 and R 8 are taken together to forma -<CH 2 ) y - 
where y is zero, 1 or 2, while R 11 and R 12 are defined as above; or R 7 and Rl 12 are taken 
together to form -(CH 2 ) q -, where q is zero (a bond), or 1, 2 or 3, while R 8 aand R u are 
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defined as above; or R 8 and R u are taken together to form -(CHJ-, where i r is 2, 3 or 4, 
while R 7 and R 12 are defined as above; 
R 9 is hydrogen or C M alkyl; 

R 10 , in each instance, is independently hydrogen, C,_ 4 alkyl, C 2 ^ hyddroxyalkyl, 
C 2 _ 4 carboxyalkyl, C 2A aminoalkyl, dimethylamino(C 2 . 8 )alkyl, methylaminoo(C 2 . 8 )alkyl; 
n is from zero to 4; and m is zero, 1 , 2 or 3 . 

19. A compound of claim 1, wherein the moiety -Z-R 1 is attachaed to the 
benzene ring in a position meta- to Y. 

20. A compound having the formula: 



10 




(HI) 



or a solvate, hydrate, pharmaceutical^ acceptable salt or prodrug thereof: vwvherein 

R 21 is one of phenyl, naphthyl, thiophenyl, quinolinyl or isoquinolinnyl, optionally 
substituted by one or two substituents independently selected from the grouup consisting 
of halogen, C M alkyl, C M alkoxy, methoxy, trifluoromethyl, cyano, nitro, aamino or 

15 dimethylamino; and when R 21 is phenyl, said phenyl can be optionally subsstituted by C M 

alkylsulfonyl, C 6 . 10 arylsulfonyl, C 6 . I0 ar(C,^) alkylsulfonyl, C 6 . l0 arylsulfonnamido, 
C 6 . 10 ar(C,. 6 ) alkylsulfonamido, M-morpholinosulfonyl, or R 22 R 23 NS0 2 -, whhere R 22 and 
R 23 are independently selected from the group consisting of hydrogen, C,^ i alkyl, C 3 . 7 
cycloalkyl, C 2 . 6 alkenyl, C 2 ^ alkynyl, C 6 . 10 aryl, Q.,0 ar(C M )alkyl, pyridyl, 

20 pyridyl(C M )alkyl, carboxyCC^Jalkyl, C M a!koxycarbonyl(C M )alkyl, cyanoo(C M )alkyl, 

hydroxy(C M )alkyl, C M alkoxy(C M )alkyl, mono- and di-(C M )alkylamino(OC,. 4 )alkyl, or 
R 22 and R 23 can be taken together with the nitrogen atom to which they are £ attached to 
form a heterocyclic ring selected from the group consisting of N-morpholinnosulfonyl, 
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N-piperazinylsulfonyl (optionally N 1 substituted with C,^ alkyl, C,^ hydrcoxyalkyl, C 6 . 10 
aryl, C 6 . I0 aryl(C,JaIkyl, C,. 6 alkylsulfonyl, C 6 ., 0 arylsulfonyl, C { . 6 alkylcaarbonyl, 
morpholino or C 6 . 10 arylcarbonyl), N-pyrroIylsulfonyl, N-piperidinylsulfonnyl, 
N-pyrrolidinylsulfonyl, N-dihydropyridylsulfonyl, N-indolylsulfonyl, wheerein said 
heterocyclic ring can be optionally substituted with one or two of C M alkyyl, C 3 . 7 
cycloalkyl, C 6 . 10 aryl, C 6 . l0 ar(C M )alkyI, heterocycle, heterocycloalkyl, cartboxy(C,^)alkyl, 
C M )alkoxycarbonyl(C M )aIkyl, cyano(C,^)alkyl, hydroxy(C 1-6 )aIkyl, C M 
alkoxy(C M )aIkyl, mono- and di-(C M )alkylamino(C M )alkyl, carboxy, C,^ 
alkoxycarbonyl, carboxamido, formyl, C,_ 6 alkanoyl, aroyl, C 6 . 10 ar(Cj! M )alkanoyl, 
sulfonyl, C,. 6 alkylsulfonyl, C,_ 6 alkoxysulfonyl, sulfonamido, phosphonylj, 
phosphoramido, or phosphinyl; 

R 24 is hydrogen or C M alkyl; 

Y' is one of O, NR 10 or a covalent bond hydrogen, C,^ alkyl, C 6 . f0 1 ar(C,. 6 )alkyl, 
C 6 . 10 aryl, C 2 . 10 hydroxyalkyl C 2 . 10 aminoalkyl, C 2 . 7 carboxyalkyl, mono(C,. M 
alkyOamino^j.gJalkyl, and di(C M alkyl)amino(C,. 8 )alkyl; and 

a and b are 0, 1 or 2; 

X 1 isOorNR 29 ; and 

R 29 is hydrogen or C M alkyl. 

21 . A compound of claim 20, wherein: 

R 2A is methyl; Y' is O; a is one; and X 1 is O or NH. 

22. A compound having the formula: 



R24 




A 



Y 




H 



NH 22 



NH 



or a solvate, hydrate, pharmaceutically acceptable salt or prodrug thereof; 
wherein 
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is one of phenyl, naphthyl, thiophenyl, quinolinyl or isoquinoliimyl, optionally 
substituted by one or two substituents independently selected from the grouup consisting 
of halogen, C M alkyl, C M alkoxy, methoxy, trifluoromethyl, cyano, nitro, aamino or 
dimethylamino; and when R 2 ' is phenyl, said phenyl can be optionally subsstituted by C,^ 
alkylsulfonyl, C 6 . 10 arylsulfonyl, C 6 . I0 ar(C,_ 6 ) alkylsulfonyl, C 6 . l0 arylsulfonnamido, 
C 6 . 10 ar(C,. 6 ) alkylsulfonamido, ^-morpholinosulfonyl, or R 22 R 23 NS0 2 - wbhere R 22 and 
R 23 are independently selected from the group consisting of hydrogen, C,_$ i alkyl, C 3 7 
cycloalkyl, C 2 _ 6 alkenyl, C 2 _ 6 alkynyl, C 6 . 10 aryl, C 6 . 10 ar(C,_ 4 )alkyl, pyridyl, 
pyridyl(C M )alkyl, carboxy(C,. 6 )alkyl, C M alkoxycarbonyl(C,. 4 )alkyI, cyanao(C N4 )alkyl, 
hydroxy(C M )a!kyl, C M alkoxy(C,_ 4 )alkyl, mono- and di-(C, Jalkylamino(CC M )alkyl, or 
R 22 and R 23 can be taken together with the nitrogen atom to which they are ; attached to 
form a heterocyclic ring selected from the group consisting of N-morpholinnosulfonyl, 
N-piperazinylsulfonyl (optionally N' substituted with C,_ 6 alkyl, C,_ 6 hydroxxyalkyl, C 6 ., 0 
aryl, C^q aryI(C,. 6 )aIkyl, C,_« alkylsulfonyl, C 6 . 10 arylsulfonyl, C,^ alkylcarrbonyl, 
morpholino or C 6 . 10 arylcarbonyl), N-pyrrolylsulfonyl, N-piperidinylsulfonjiyl, 
N-pyrrolidinylsulfonyl, N-dihydropyridylsulfonyl, N-indolylsulfonyl, wher.rein said 
heterocyclic ring can be optionally substituted with one or two of C,. 4 alkyli, C 3 . 7 
cycloalkyl, C 6 . 10 aryl, ar(C M )alkyl, heterocycle, heterocycloalkyl, carbboxy(C t . 6 )alkyl, 
C,. 4 )alkoxycarbonyl(C 1 . 4 )alkyl, cyano(Ci_ 6 )alkyl, hydroxy(C,. 6 )alkyl, C M 
alkoxy(C M )alkyl, mono- and di-(C,. 4 )alkylamino(C M )alkyl, carboxy, C,_ 6 
alkoxycarbonyl, carboxamido, formyl, C,_ 6 alkanoyl, C 6 . 10 aroyl, C 6 . l0 ar(C,. M )alkanoyl, 
sulfonyl, Ci. 6 alkylsulfonyl, C,. 6 alkoxysulfonyl, sulfonamido, phosphonyl, , 
phosphoramido, or phosphinyl; 

R 24 is hydrogen or C M alkyl; 

X 1 isOor NR 29 ; and 

R 29 is hydrogen or C M alkyl; 

Y' is one of O, NR 10 or a covalent bond hydrogen, C,^ alkyl, C^q aar(Ci_ 6 )alkyl, 
C 6 .io aryl, C 2 _ 10 hydroxyalkyl C 2 . 10 aminoalkyl, C 2 . 7 carboxyalkyl, mono(C M _ 4 
alkyOaminoCC^Jalkyl, and di(C M alkyl)amino(C,_ 8 )alkyl; and 

b is 0, 1 or 2. 



23. 



A compound of claim 1, which is one of 
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3-[3-(2-chlorophenylsulfonyloxy)-5-methylphenoxy]propoxyguanidine; 
3-[3-(2-methoxyphenylsuIfonyIoxy)-5-methylphenoxy]propoxyguanidine; 
3-[5-methyl-3-(quinolinyl-8-sulfonyloxy)phenoxy]propoxyguanidine hydroochloride; 
3 - [3 -(5 -chloro-2-methoxy pheny lsu lfonyloxy)-5-methylphenoxyJpropoxyguaanidine 
5 hydrochloride; 

3-[3-(5-isoquinolinylsulfonyloxy)-5-methylphenoxy]propoxyguanidine hydrochloride; 

3-[5-methyl-3-[2-(methylsulfonyl)phenylsulfonyloxy]phenoxy]propoxyguaanidine 

hydrochloride; 

l-[[5-methyl-3-(2-methylsulfonylphenylsulfonyloxy)phenoxy]rnethyI] 
10 cyclopropylmethoxyguanidine hydrochloride; 

3-[5-methyl-3-(2-moipholinylsulfonylphe 
hydrochloride; 

3-[5-methyl-3-(2-(phenylsulfonyl)phenylsulfonyloxy)phenoxy]propoxyguannidine 
hydrochloride; 

15 3-[5-methyl-3-(2-(4-ethyloxycarbonyl)piperidinylsulfonylphenylsulfonyloxxy) 
phenoxyjpropoxyguanidine hydrochloride; 

3-[5-methyl-3-(2-(4-carboxyl)piperidinylsulfonylphenylsulfonyloxy) 
phenoxyjpropoxyguanidine; 

3-[5-methyl-3-(3-methylquinolinyl-8-sulfonyloxy)phenoxy]propoxyguanidiline diacetate; 
20 3-[5-methyl-3-(2-(4-methylsuIfonylpiperazin-l-ylsulfony!)phenylsulfonylo>xy)phenoxy] 
propoxyguanidine hydrochloride; 

3-[5-methyl-3-(2-(4-(2-pyrimidinyl)piperazin-l-ylsulfonyl)phenylsulfonylooxy)phenoxy] 
propoxyguanidine hydrochloride; 
3-[5-methyl-3-(2-(Af-ethyl-AK^ 
25 phenoxyjpropoxyguanidine dihydrochloride; 

3-[5-methyl-3-(2-(4-ethylpiperazin-l«ylsulfonyl)phenylsulfonyloxy) 
phenoxyjpropoxyguanidine dihydrochloride; 

3 - [5-methy 1-3 -(2-(A^-(2-cyanoethy l)-7/-(3 -pyridy lmethy l)aminosulfony 1) 
phenylsulfonyloxy phenoxyjpropoxyguanidine dihydrochloride; 
30 3-[5-methyl-3-(2-(A^2-ethoxycarbonylethyl^^ 

sulfonyloxy)phenoxyJpropoxyguanidine hydrochloride; 
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3-[5-methyl-3-(2-(A^(ethoxycarbonylmethyl)-A^(2-pyridylme 
phenylsulfonyloxy)phenoxy]propoxyguanidine dihydrochloride; 
3-[5-methyl-3-(2-(4-(ethoxycarbonylmethyl)piperazin- 1 - 
y lsulfony l)pheny lsulfonyloxy)phenoxy] propoxy guanidine dihydrochloride; :; 
5 3-[5-methy l-3-(2-(4-(carboxymethyl)piperazin- 1 - 

ylsulfonyl)phenylsulfonyloxy)phenoxy]propoxy guanidine; 
3-[5-methyl-3-(2-(4-(2«pyridyl)piperazinylsulfonyl)phenylsulfonyloxy) 
phenoxy]propoxyguanidine hydrochloride; 

3-[5-methyl-3-(2-(4-phenylpiperazinylsulfonyl)phenylsulfonyloxy) 
10 phenoxy]propoxy guanidine hydrochloride; 

3-[5-methyl-3-(2-(4-benzylpiperazinylsulfonyl)phenylsulfonyloxy) 
phenoxyjpropoxyguanidine hydrochloride; 

3-[5-methyl-3-(2-(4-(2-methoxyphenyl)piperazinylsulfonyl)phenylsulfonylooxy)phenoxy] 

propoxyguanidine hydrochloride; 
15 3-[5-methyl-3-(2-(A^-(2-cyanoethyl)-A^-(2-furanylmethyl)aniinosulfonyl) 

phenylsulfonyloxy)phenoxy]propoxyguanidine; 

3-[5-methyl-3-(2-(4-methylpiperazinylsuifonyl)phenylsuIfonyloxy) 

phenoxyjpropoxyguanidine hydrochloride; 

3-[5-methyl-3-(2-(A r -benzyl-A r -(2-^^ 
20 pheny!sulfonyloxy)phenoxy]propoxyguanidine dihydrochloride; 

3-[5-methyl-3-(2-(7^-methyI-A r -(3-pyridylmethyl)aminosulfonyl)phenylsu^ 

phenoxyjpropoxyguanidine dihydrochloride; 

3-[5-methyl-3-(2-(2-(4-morpholinyl)ethylaminosulfonyl)phenylsuIfonyloxy))phenox 
propoxyguanidine dihydrochloride; 
25 3-[5-methyl-3-(2-(4-ethoxycarbonyl-l-piperazinylsulfonyl)phenylsulfonylo»xy)phenoxy] 
propoxyguanidine hydrochloride; 

3-[5-methyl-3-(2-(4-pyridylmethylaminosulfonyl)phenylsulfonyIoxy) 

phenoxyjpropoxyguanidine; 

or a hydrochloride or acetate salt thereof. 



30 



A compound having the Formula /: 
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NRbRc I 



or a solvate, hydrate or pharmaceutical^ acceptable salt thereof; wherein: 

R 1 is one of alkyl, cycloalkyl, alkenyl, alkynyl, aryl, aralkyl or hetecroaryl, any of 

which may be optionally substituted; 

Z is one of-NR l0 SO 2 - -SO 2 NR !0 - -NR l0 C(R y R 2 )-, -C(R y R z )NR ,a0 - 

-OS0 2 - -S0 2 0- -OC(R y R 2 )-, -C(R y R z )0- -NR 10 CO- or-CONR 10 -; 

R y and R z sire each independently one of hydrogen, alkyl, cycloalkyyi, aryl, aralkyl, 

hydroxyalkyl, carboxyalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylamiiinoalkyl or 

carboxy; 

R 2 , R 3 and R 4 are each independently one of hydrogen, alkyl, cycloaalkyl, alkenyl, 
alkynyl, aryl, aralkyl, heteroaryl, trifluoromethyl, halogen, hydroxyalkyl, cpyano, nitro, 
carboxamido, -C0 2 R x , -CH 2 OR x or-OR x , or when present on adjacent cartbon atoms, R 2 
and R 3 may also be taken together to form one of -CH=CH-CH=CH- or — (CH 2 ) q -, 
where q is from 2 to 6, and R 4 is defined as above; 

R x , in each instance, is independently one of hydrogen, alkyl or cycbloalkyl 
wherein said alkyl or cycloalkyl groups may optionally have one or more uunsaturations; 

Y is one of -O-, -NR 10 -, -S-, -CHR 10 - or a covalent bond; 

R w is alkyl, cycloalkyl, phenyl, benzyl, 




R<* R« 
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where R d and R c are independently hydrogen, C,^ alkyl, C 2 ^ alkenyl or pheenyl, R f is 
hydrogen, C,. 6 alkyl, C 2 . 6 alkenyl or phenyl, R E is hydrogen, C,^ alkyl, ; alkenyl or 
phenyl, and R h is aralkyl or C,. 6 alkyl; and: 

A. R 7 and R 12 are taken together to form — (CH 2 ) Q — , where o is 1, 2 orr 3; 
R 11 is hydrogen, alkyl, aralkyl, aryl, hydroxyalkyl or carboxyalkyl; IR 8 is 
hydrogen; 

R\ R b and R c are hydrogen, hydroxy, 

H o o 

o 

where R h is benzyl or /-butyl, and where R f is hydrogen or methyl; aand 

R 6 is hydrogen, C M alkyl, C 2 . 4 hydroxyalkyl, C 2A carboxyalkyl, C 2 . 44 aminoalkyl, 

dimethylamino(C 2 _ g )alkyl, or methylamino(C 2 . 8 )alkyl; or 

B. R 7 is hydrogen, alkyl, aralkyl, aryl, hydroxyalkyl or carboxyalkyl; 

R 8 and R 12 aire taken together to form — CH 2 — CH 2 — (CH 2 ) p — , wheere p is 1, 2 or 

3; R 7 is hydrogen; and 

R\ R b and R c are hydrogen, hydroxy, 

H o o 

o 

where R h is benzyl or /-butyl, and where R f is hydrogen or methyl; aand 

R 6 is hydrogen, C M alkyl, C 2 ^ hydroxyalkyl, C 2 _ 4 carboxyalkyl, C 2AA aminoalkyl, 

dimethylamino(C 2 _ g )alkyl, or methylamino(C 2 . g )alkyl; or 

C. R 6 and R b are taken together to form =CH — N=CH — NH — or — CEH 2 — (CH 2 ) — , 
where r is 1, 2 or 3; R a is hydrogen or hydroxy; 

R c is hydrogen, alkyl, hydroxy, alkoxy, aryloxy, aralkoxy, alkoxycaarbamoyloxy, 
cyano or — C0 2 R w — , where R w is as defined above; R 7 and R 8 are eeach 
independently one of hydrogen, alkyl, aralkyl, aryl, hydroxyalkyl onr carboxyalkyl, 
or R 7 and R 8 are taken together to form — (CH 2 ) y — , where y is zerop, 1 or 2; R 11 is 
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hydrogen; and R 12 is one of hydrogen, alkyl, cycloalkyl or aryl, whtierein said 
alkyl, cycloalkyl or aryl can be optionally substituted with amino, 
monoalkylamino, dialkylamino, alkoxy, hydroxy, carboxy, alkoxyccarbonyl, 
aryloxycarbonyl, aralkoxycarbonyl, aryl, heteroaryl, acylamino, cyyano or 
trifluoromethyi; or 

D. R a and R c are taken together to form — CH 2 — (CH 2 ) S — , where s is ; 1 or 2; and 
R 6 is hydrogen, alkyl, alkoxy, aryloxy, aralkoxy, alkoxycarbonyloxxy, cyano or 
— C0 2 R w — , where R w is as defined above; R 7 and R 8 are each indeependently one 
of hydrogen, alkyl, aralkyl, aryl, hydroxyalkyl or carboxyalkyl, or } R 7 and R 8 are 
taken together to form -(CH 2 ) y -, where y is zero, 1 or 2; R u is hyddrogen; and R 12 
is one of hydrogen, alkyl, cycloalkyl or aryl, wherein said alkyl, cyycloalkyl or aryl 
can be optionally substituted with amino, monoalkylamino, dialkyWamino, alkoxy, 
hydroxy, carboxy, alkoxy carbonyl, aryloxycarbonyl, aralkoxycarboonyl, aryl, 
heteroaryl, acylamino, cyano or trifluoromethyi. 

25. A compound having Formula IX: 



R 1 is one of alkyl, cycloalkyl, alkenyl, alkynyl, aryl, aralkyl or heteeroaryl, any of 
which may be optionally substituted; 

Z is one of -NR 10 SO 2 -, -S0 2 NR 10 -, -NR ,0 C(R*R Z )-, -CCR^NRV 0 - 
-OS0 2 -, -S0 2 0- -OC(R y R z H -C(R y R*)0-, -NR 10 CO- or -CONR 10 -; 

R y and R z are each independently one of hydrogen, alkyl, cycloalkjyl, aryl, aralkyl, 
hydroxyalkyl, carboxyalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylamninoalkyl or 
carboxy; 

R 2 , R 3 and R 4 are each independently one of hydrogen, alkyl, cyclooalkyl, alkenyl, 
alkynyl, aryl, aralkyl, heteroaryl, trifluoromethyi, halogen, hydroxyalkyl, < cyano, nitro, 
carboxamido, -C0 2 R x , -CH 2 OR x or -OR x , or when present on adjacent caarbon atoms, R 2 




IX 



wherein 
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and R 3 may also be taken together to form one of -CH=CH-CH=CH- or --(CH 2 ) q -, 
where q is from 2 to 6, and R A is defined as above; 

R x , in each instance, is independently one of hydrogen, alkyl or cyccloalkyl 
wherein said alkyl or cycloalkyl groups may optionally have one or more uunsaturations; 

Yis one of-O-, -NR 10 -, -S-, -CHR 10 - oracovalent bond; 

R 7 , R 8 , R !l and R 12 are each independently one of hydrogen, alkyl, aaralkyl, aryl, 
hydroxyalkyl, aminoalkyl, monoalkylaminoalkyl, dialkyllaminoalkyl or caarboxyalkyl; or 
R 7 and R 8 are taken together to form -(CH 2 ) y -, where q is zero (a bond), 1 cor 2, while R 11 
and R 12 are defined as above; or R 7 and R 12 are defined as above; or R 8 andd R 11 are taken 
together to form -(CH 2 )-, where r is 2-8, while R 7 and R 12 are defined as aabove; 

R 10 , in each instance, is independently one of hydrogen, alkyl, aralkkyl, aryl, 
hydroxyalkyl, aminoalkyl, monoalkylamino(C 2 . 10 )alkyl, dialkylamino(C2_ I00 )alkyl, 
carboxyalkyl or alkoxycarbonylalkyl; 

n is from zero to 8; and 

m is from zero to 4. 

26. A pharmaceutical composition for inhibiting proteolysis in j a mammal, 
comprising an amount of a compound of any one of claims 1, 16, 17, 18, 220, 22 or 23 
effective to inhibit proteolysis, and a pharmaceutically acceptable carrier oor diluent. 

27. The pharmaceutical composition of claim 26, comprising ann amount of 
said compound effective to inhibit a trypsin-like protease. 

28. A method of inhibiting proteolysis in a mammal, comprisintig 
administering to the mammal a composition of claim 26. 

29. The method of claim 28, wherein a trypsin-like protease is i inhibited. 

30. A method of treating pancreatitis, thrombosis, ischemia, str<roke, 
restenosis, emphysema or inflammation in a mammal, comprising adminisstering to the 
mammal a composition of claim 26. 



WO 98/23565 



PCTT/US97/21649 



- 187- 



31. A method of inhibiting thrombin-induced platelet aggregatioon and clotting 
of fibrinogen in plasma, comprising administering to the mammal a compossition of 
claim 26. 

32. A method for inhibiting thrombin in blood comprising addinng to the blood 
a compound of claim 1 . 

33. A method for inhibiting formation of blood platelet aggregates in blood 
comprising adding to the blood a compound of claim 1 . 

34. A method for inhibiting thrombus formation in blood comprrising adding 
to the blood a compound of claim 1 . 

35. In a device used in blood collection, blood circulation, and bblood storage 
wherein said device includes an effective amount of a thrombin inhibiting ccompound or 
macromolecule as an anticoagulant, either embedded in, or physically linkeed to, one or 
more materials that form the structure of said device, the improvement comnprising 
employing as said thrombin inhibitor one or more compounds as claimed inn claim 1 . 

36. The device of claim 35, wherein said device is a catheter, bldood dialysis 
machine, blood collection syringe, blood collection tube, blood line or extracorporeal 
blood circuit. 

37. The device of claim 35, wherein said device is a stent that caan be 
surgically inserted into a mammal. 

38. A process for preparing an aminoguanidine compound of cliaim 1, 
comprising reacting an aminoguanidine of the formula 




vn 
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wherein R 9 , R\ R b and R c aire defined in claim 1, with a carbonyl-containinng compound 
of the formula 




VIII 



wherein R'-R 4 , Z, Y, n, m, R 7 , R 8 , R u and R 12 are defined in claim 1 to fornm an 
5 amidinohydrazone, and thereafter selectively reducing the hydrazone carboon to nitrogen 

double bond of the amidinohydrazone. 

39. The process of claim 38, wherein the aminoguanidine of Foormula 77 is 
provided as a hydrochloride, acetate or nitrate salt. 

40. The process of claim 38, wherein the reaction is conducted 1 at ambient 
10 temperature using an alcohol as a solvent. 

41 . The process of claim 38, wherein an acid is added to the reaaction mixture. 

42. A process for preparing an alkoxyguanidine compound of cclaim 1 , 
comprising reacting an alkoxyamine compound of the formula 




15 



wherein R'-R 4 , Z, Y, n, m, R 7 , R 8 , R 9 , R M and R 12 are defined in claim 1, wvith a 
guanidinylating reagent. 
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43. The process of claim 42, wherein said guanidinylating reageent is 
aminoiminosulfonic acid, optionally substituted \H- pyrazole-l-carboxamiddines, or 
N,N ! -bis(tert-butoxycarbonyl) S-methyl isothiourea. 



PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATICON TREATY (PCT) 



(51) International Patent Classification 6 : 

C07C 309A73, 309/75, C07D 215/36, 217/22, C07C 317/14, 
C07D 295/22, A61K 31/255, 31/44, 31/505, 31/47, A61L 
33/00 // C07D 211/96, 239/42, 213/42, C07C 311/19, C07D 
213/74, 307/66, C07C 311/18, C07D 295/12, C07D 333/34, 
C07C 311/16, C07D 333/62, C07C 309/76, 311/17, C07D 
311/66, 207/48, C07C 311/21, C07D 307/52, 207/14 



A3 



(11) International Publication Number: 
(43) International Publication Date: 



WO 98/23565 

4 June 1998 (04.06.98) 



(21) International Application Number: PCT/US97/21649 

(22) International Filing Date: 26 November 1997 (26.1 1.97) 



(30) Priority Data: 

60/031,822 . 



26 November 1996 (26.1 1.96) US 



(71) Applicant: 3-DIMENSIONAL PHARMACEUTICALS, INC. 

[US/US]; Eagleview Corporate Center, Suite 104, 665 
Stockton Drive, Exton, PA 19341 (US). 

(72) Inventors: TOMCZUK, Bruce, E.; 333 Sonnet Lane, Col- 

legeville, PA 19426 (US). SOLL, Richard, M; 324 Glenn 
Avenue, Lawrenceville, NJ 08648 (US). LU, Tianbao; 55 
Heritage Lane, Exton, PA 19341 (US). FEDDE, Cynthia, 
L.; 211 Sassafras Court, Warrington, PA 18976 (US). IL- 
LIG, Carl, R.; 25 Jonathan Drive, Phoenixville, PA 19460 
(US). MARKOTAN, Thomas, P.; Apartment S-23, 600 W. 
Schuylkill Road, Pottstown. PA 19465 (US). STAGNARO, 
Thomas, P.; 213 Ravenscliff Road, St Davids, PA 19087 
(US). 

(74) Agents: GOLDSTEIN, Jorge, A. et al.; Sterne, Kessler, 
Goldstein & Fox P.L.L.C., Suite 600, 1100 New York 
Avenue, N.W., Washington, DC 20005-3934 (US). 



(81) Designated States: AL, AM, AT, < AU, AZ, BA. BB. BG, BR, 
BY, CA, CH, CN, CU, CZ, DEE, DK, EE, ES, FI, GB, GE, 
GH, HU. ID, EL, IS, JP, KE, J KG, KP, KR. KZ, LC, LK, 
LR, LS. LT, LU, LV, MD, MG3, MK, MN, MW, MX, NO, 
NZ, PL. PT, RO, RU. SD, SEE, SG, SI, SK, SL, TJ. TM, 
TR. TT, UA, UG, UZ, VN, YVU, ZW, ARIPO patent (GH, 
KE, LS. MW. SD, SZ, UG, ZWV), Eurasian patent (AM, AZ, 
B Y t KG. KZ, MD, RU, TJ, TM]4), European patent (AT. BE, 
CH, DE, DK, ES, FI, FR, GB,1, GR, IE, IT, LU, MC, NL, 
PT, SE), OAPI patent (BF, BJ, , CF, CG, CI, CM, GA, GN, 
ML, MR, NE, SN, TD, TG). 



Published 

With international search report. 
Before the expiration of the time lilimit for amending the claims 
and to be republished in the event oof the receipt of amendments. 

(88) Date of publication of the international search report: 

30 July 1998 (30.07.98) 



(54) Title: AMINOGUANIDINES AND ALKOXYGUANIDINES AS PROTEASE INHIBITORS 



Z R6 

I ? 12 I NRbRc 

R2 



(I) 



(57) Abstract 



Aminoguanidine and alkoxyguanidine compounds, including compounds of formula (I) wherein X is O or r NR' and R*-R 4 , R 6 -R* R", 
R' 2 , R a , R b , R c , Y. Z, n and m are set forth in the specification, as well as hydrates, solvates or pharmaceuticaily y acceptable salts thereof, that 
inhibit proteolytic enzymes such as thrombin are described. Also described are methods for preparing the conrnpounds of Formula (I). The 
novel compounds of the present invention are potent inhibitors of proteases, especially trypsin-like serine proteteases, such as chymotrypsin, 
trypsin, thrombin, plasmin and factor Xa. Certain of the compounds exhibit antithrombotic activity via ddirect, selective inhibition of 
thrombin, or are intermediates useful for forming compounds having antithrombotic activity. The inventionn includes a composition for 
inhibiting loss of blood platelets, inhibiting formation of blood platelet aggregates, inhibiting formation of>f fibrin, inhibiting thrombus 
formation, and inhibiting embolus formation in a mammal, comprising a compound of the invention in a ] pharmaceuticaily acceptable 
carrier. Other uses of compounds of the invention are as anticoagulants either embedded in or physically linhked to materials used in the 
manufacture of devices used in blood collection, blood circulation, and blood storage, such as catheters, bloood dialysis machines, blood 
collection syringes and tubes, blood lines and stents. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international £ applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


C6te dM voire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







INTERNATIONAL SEARCH REPORT 



Inter onal Application No 

PCI /US 97/216649 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 C07C309/73 C07C309/75 C07D215/36 C07D217/22 C07C317//14 
C07D295/22 A61K31/255 A61K31/44 A61K31/505 A61K31/447 
A61L33/00 //C07D211/96,C07D239/42,C070213/42,C07C311/19, 

According to IntarnaUonal Patent Classification(IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 C07C A61K C07D 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 1 



Electronic data base consulted during the international search (name ot data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category -* 


Citation of document, with indication, where appropriate, of the relevant passages 


1 Relevant to claim No. 


A 


US 3 271 448 A (J. AUGSTEIN ET AL) 6 
September 1966 

see column 1, lines 46-51; examples 


1,7,26, 
30 


A 


DE 15 18 222 A (DR. A. WANDER AG) 12 June 
1969 

see the whole document 


1,7,26, 
38 


A 


US 3 413 303 A (R.P. MULL) 26 November 
1968 

see column 2, lines 13-24; examples 


1,25,26, 
30,42 


A 


US 3 131 218 A (R.G.W. SPICKETT ET AL) 28 
April 1964 

see column 1, lines 11-15; claims 

-/~ 


1,7,26, 

: 30 



Further documents are listed in the continuation of box C. 



El 



Patent f amity members are listed in annex* x. 



* Special categories of cited documents : 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international 
filing date 

"L" document which may throw doubts on priority ciaim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



later document published after the irrternatlonalat filing date 
or priority date and not In conflict with the application but 
cited to understand the principle or theory unodertying the 
invention 

1 document of particular relevance; the claimed H invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document it is taken alone 
' document of particular relevance; the claimed fl invention 
cannot be considered to involve an Inventive t step when the 
document Is combined with one or more otherar such docu- 
ments, such combination being obvious to a p person skilled 
In the art. 

document member of the same patent family 



Date of the actual completion of the International search 

15 May 1998 


Date of mailing of the International search repoort 

02.06.98 


Name and mailing address ot the ISA 

European Patent Office, P. B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 


Authorized officer 

Van Amsterdam, L 



Fofm PCT/ISA/210 (socond shoot) (July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



Inte* tonal Application No 

PCI /US 97/2 U649 



A- C LASS,F,CATION OF SUBJECT MATTER , 

IPC 6 C07D213/74,C07D307/66,C07C311/18,C07D29S/12,C070333/3A, 
C07C31 1/16 , C07D333/62 , C07C309/76 , C07C31 1/17 , C07D31 1/66 , 
C07D207/48 , C07C31 1/21 , C07D307/52 .C07D207/14 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 



Documentation searched other than minimum documentation to the extent that such documents are included In the fields searched d 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO 96 32143 A (BEHRINGWERKE AG) 17 October 
1996 

cited 1n the application 
see claims 



35 



□ 



Further documents are listed in the continuation of box C. 



Patent family members are listed in anne»x. 



' Special categories of cited documents : 

A" document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
filing date 

L" document which may throw doubts on priority daim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

P" document published prior to the international filing date but 
later than the priority date claimed 



T later document published after the internationaial filing date 
or priority date and not in conflict with the apppfication but 
cited to understand the principle or theory urunderiying the 
invention 

"X" document of particular relevance; the claimed d invention 
cannot be considered novel or cannot be corvnsidered to 
involve an inventive step when the documentnt ts taken alone 

"Y" document of particular relevance; the claimed d Invention 

cannot be considered to involve an inventive e step when the 
document is combined with one or more otheier such docu- 
ments, such combination being obvious to a f. person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 

15 May 1998 


Date of mailing of the International search reoport 


Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patontlaan 2 
NL - 2280 HV Rlfswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 


Authorized officer 

Van Amsterdam, L 



Form PCT/fSA/2 1 0 (second shoot) (July 1 902) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



lr tational application No. 

PCT/US 97/211649 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of firirst sheet) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the f do (lowing reasons: 

1. [X] Claims Nos.: 28~34 

because they relate to subject matter not required to be searched by this Authority, namely: 

Remark: Although claims 28-34 

are directed to a method of treatment of the human/an inwal 
body, the search has been carried out and based on the < alleged 
effects of the compound/composition. 

2. | | Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 



3. I Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences c of Rule 6.4(a). 

Box tl Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



1 . I | As all required additional search fees were timely paid by the applicant, this International Search Report oov>vers all 
' ' searchable claims. 

2. | | As ail searchable claims could be searched without effort justifying an additional fee, this Authority o5d not irinvite payment 

of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this International Sea arch Report 
' ' covers only those claims for which fees were paid, specifically claims Nos.: 



4. | | No required additional search fees were timely paid by the applicant. Consequently, this International Searoch Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest [ [ The additional search fees were accompanied by the a applicant's protest. 

| j No protest accompanied the payment of additional seaarch fees. 



Form PCT/ISA/21 0 (continuation of first sheet (1 )) (July 1 992) 



INTERNATIONAL SEARCH REPORT 

.nformation on patent family members 



Intf tlonaf Application No 

PC I /US 97/216649 



Patent cfocument 
cited in search report 



Publication 
date 



Patent family 
member(s) 



PPublication 
date 



US 


3271448 A 


06- 


-09- 


-1966 


NONE 








DE 


1518222 A 


12- 


-06- 


-1969 


BE 




663481 


A 














CH 


448057 


A 














CS 


151461 


B 


H9-10-1973 












DK 


111887 


B 


211-10-1968 












FI 


42316 


B 


3J1-03-1970 












FR 


4399 


M 














GB 


1096348 


A 














NL 


6505684 


A 


088-11-1965 












SE 


317057 


B 


If 0-1 1 -IQfiQ 


— 




— 






SE 


371640 


B 


225-11-1974 


US 


3413303 A 


26- 


-11- 


1968 


BE 


687394 


A 


288-03-1967 












FR 


6026 


M 


li3-05-1968 












FR 


6027 


M 


123-05-1968 












FR 


1502829 


A 


122-02-1968 












NL 


6613575 


A 


228-03-1967 












US 


3459792 


A 


035-08-1969 












FR 


6025 


M 


123-05-1968 


us 


3131218 A 


28- 


-04- 


1964 


NONE 








wo 


9632143 A 


17- 


■10- 


1996 


DE 


19514104 


A 


288-11-1996 












AU 


4787496 


A 


3C0-10-1996 












EP 


0820316 


A 


288-01-1998 



Foim PCT/tSA/2io (patont tamtly annex) <>iy 1092) 



